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This shop 
cuts costs 
by using 
STANICUT 


Oil 137 BCS 


Machines seven metals, 
one plastic with this one 
cutting fluid 


Frank Kruppe. Shank president (left) 
shows Hank Krueger of Standard Oi! 
; one of the pieces Shank Mtg. pro 
duces Hank Krueger provides Shank 
t plant with technical service on cut- 
ting fluids. Hank has the experience 
tor this work. He's been doing it for 
six years He has an engineering de- 
gree from Illinois Institute of Tech- 
nology and has completed Standard's 
Sales Engineering School 


Shank Manufacturing Company, Chicago, cuts production costs three 
ways by using Stanicut Oil 137 BCS. (1) The 15 Warner & Swasey 
Lathes are never down for change of cutting fluid when the metal 
being worked is changed. There’s no time lost with shutting down, 
cleaning up and changing oil. (2) There are no losses from the use 
of the wrong cutting fluid. (3) Floor space is used for productive 
machinery instead of being tied up as storage space for barrels of 
different cutting fluids. 


Titanium, brass, alloy steel, aluminum and seven grades of Stainless 
plus Teflon plastic are all worked on the machines. Latest equipment, 
a reputation for good work, experienced operators and on-time deliv- 
ery keep business coming to Shank. Stanicut Oil 137 BCS helps Shank 
hold down manufacturing costs. 


Does cutting costs with a cutting fluid interest you? Let one of Stand- 
ard Oil's experienced lubrication specialists show you how STanicutT 
Oil 137 BCS can do it. Call the Standard Oil office nearest you in any 
of the 15 Midwest or Rocky Mountain states. Or write Standard Oil 
Company (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 
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NEW RELIABILITY! 


MAGNETIC AMPLIFIER 


(TRANSISTORIZED) 


CONTROL SYSTEMS 


for Eddy-Current 


tol 
» 
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YNAMATIC Transistorized Magnetic Amplifier Con- 
D trol Systems are based on a new principle using 
rugged electrical components designed to provide many 
times the life of components used in electronic speed 
control systems. Transistors, reactors, and silicon recti- 
fiers take the place of vacuum tubes; there are no wear- 
ing parts to require maintenance, adjustment, or replace- 
ment. These transistorized controls are ideal for installa- 
tion in remote areas and for unattended operation, 

Used in combination with Dynamatic Eddy-Current 
Drives, Transistorized Magnetic Amplifier Controls 
provide infinite speed adjustment and accurate control 


Actual size of the 
transistors in Dyna- 
matic Magnetic Ampli- 
fier Control Systems. 


1. Dynamatic Eddy-Current Drive. 
2. Transistorized Magnetic Amplifier Control. 
3. Operator's Control Station. 


for almost any application from five through 10,000 
horsepower. Three essential components—drive, push- 
button station, and magnetic amplifier control—make 
up the Dynamatic Drive Package, which operates on 
alternating current. Standard control features include 
constant speed regulation, infinite speed adjustment, 
on-off clutch control, and jogging. Special features may 
be easily added to standard controls to meet the require- 
ments of individual applications. 

Dynamatic Transistorized Magnetic Amplifier Control 
Systems provide a high degree of accuracy and versa- 
tility—and are practically maintenance-free. 


Send for New Illustrated Bulletin Describing Circuitry, Construction, and Operation. 


DYNAMATIC DIVISION 


® 
EAT om MANUFACTURING COMPANY 
3307 
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All these parts 
with just 2 Alloy Steels 


Unique properties of 4340 and 4620 General Pur- 
pose Steels give you the opportunity to standardize, 
simplify, and save money... 


These two General Purpose alloy steels can solve 
most of your steel selection problems. One a car- 
burizing type, the other a through-hardening type 
— with just these two grades you can satisfy prac- 
tically all your alloy steel requirements. 

Here’s your chance to standardize materials. To 
simplify inventory and processing. To save money 
in purchasing, inventory, production... 


When you need through-hardening steel, simply spec- 
ify 4340. It’s ideal for parts of 
any section size. It provides 
exceptionally high strength and 
toughness. Responds reliably to 


WAREHOUSE ASSN. 
= 


67 Wall Street 
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THE INTERNATIONAL NICKEL COMPANY, INC. 


heat treatment. It’s weldable under proper condi- 
tions and machines at relatively high hardness. 


And when you need a carburizing steel, simply spec- 
ify 4620. It resists warpage and distortion in heat 
treatment. Responds reliably and uniformly, too. 
Provides a tough, strong core to support the hard, 
wear-resisting case. 


Best of all, both are carried by Steel Service Cen- 
ters from coast to coast, ready for delivery right 
off the shelf. If you need steels with more special- 
ized properties for very particular applications, 
suitable nickel alloy steels are also available from 
your Steel Service Center. A buyer’s guide of 
centers that carry 4340, 4620, 
and other grades of nickel alloy IAN 
steel, is yours for the asking. INCO 
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Developing Pattern of !nternational 
Automotive Standards 
The need, early effort and present activity 
in the field of standardization are dis- 
cussed in this comprehensive article. Some 
of the problems that developed show why 
automotive standards are a must. Page 29 


Corvair Transaxle in Production 
Volume production of the Corvair trans- 
axle utilizing existing machines as well as 
new manufacturing techniques is the theme 
of this article by Joseph Geschelin. Page 34 


Assembling the Falcon 


Detroit Editor, Joseph Geschelin, explains 
the manufacturing operation at the Ford 
Falcon plant. This article takes the reader 
on a complete plant tour. Page 38 


Austin Production Highlights—Part | 


New machining and assembly operations, 


Busin Publications 
Audit of Circulation 


design changes and increased production 
schedules at the Austin plant are discussed 
by David Scott, European Correspondent 
for AUTOMOTIVE INDUSTRIES. Page 41 


Car Assembly at Chrysler, Delaware 
Final assembly operations on Plymouth, 
Dodge, and Dodge Dart automobiles at 
Chrysler’s Delaware Plant are described 
in the second part of a two-part article by 
Charles A. Weinert. Page 44 


Welding Part Ill 
The wide range of areas where resistance 
welding is employed in automotive applica- 
tion is described in this third part of a 
series. Page 47 


24 New Product Items and Other 
Features Such As: 


Machinery News, Automation News Re- 
port, Airbriefs, and Manufacturers’ News. 
. continued on next page 
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This is BENDIX PRODUCTS DIVISION... 


PROGRESSIVE SOURCE 
NEW 


AUTOMOTIVE DEVELOPMENTS" 


More than 30 years ago, Bendix 
introduced four-wheel Duo-Servo 
brakes in this country. Since then, 
Bendix Products Division has continu- 
ed to take an important part in auto- 
motive research and development, 
specializing in such components as 
brakes, power brakes and steering. 
And the Bendix success in these areas 
demonstrates our unusual ability to 
create products that have outstanding 
sales appeal as well as functional 
values, 

For example, power brakes pio- 
neered by Bendix and bought by 
millions of today’s car owners are the 


Latest type X-Y plotter permits greater accuracy and 
speed in checking the performance characteristics 
of power brake units. 


company. Another reason Bendix Products keeps new ideas coming at you. 


result of years of brake research and 
engineering study on every type of 
automotive vehicle. 

Self adjusters in brakes, the latest 
Bendix development, supplement the 
appeal of safety with a powerful new 
economy feature. And power steering, 
the most wanted new feature on 
modern cars, provides still another 
striking illustration of Bendix Prod- 
ucts Division’s ability to develop im- 
provements which, while eminently 
practical, also serve as powerful stimu- 
lants to car sales. 

Just as today’s automobiles reflect 
the foresight of Bendix engineers, 


+ Electronic instrumentation gives new dimensions to 


dynamometers, with increased utility plus more 
accurate and faster test data. 


Bendix 


PRODUCTS 
DIVISION 


tomorrow’s motorist will benefit from 
improvements now being planned and 
perfected at Bendix. 

The determination of Bendix Prod- 
ucts Division to help make cars easier, 
safer and more economical to drive, 
and consequently more salable, is 
supported by the unique Bendix Re- 
search Laboratories and the 24 divi- 
sions of Bendix—as well as by this 
division’s own well-staffed engineering 
team. 

Vehicle manufacturers who share 
these worthwhile aims will find the 
nationwide resources of Bendix avail- 
able and eager to assist them. 


Specially designed hydraulic test equipment checks 4 
vital characteristics of components in the develop- 
ment of new power steering units. 


South Bend, IND. 


AVIATION CORPORATION 


One out of every four Bendix employees is techni- 
cally trained. Bendix Aviation Corporation has one of the highest 
ratios of engineering and technical talent to manufacturing skill of any 


Proving ground 
for 
AUTOMOTIVE 
CHEMICALS 


Working closely with automo- 
tive engineers, Dow has de- 
veloped new brake fluids that 
can withstand the heat of to- 


An automotive engineer, watching an instrument panel, makes deliberate 


calculations on a clip board. He’s working out the details of a new 
automotive advance that will be introduced to the public three, perhaps 
four years from now. Miles away, a research chemist is doing the same 
thing in one of Dow’s Automotive Chemicals Laboratories, helping to 
perfect a new chemical that will be needed for the automobile of the 
future. And, quite often, the two men are working together on the same 


research project . . 


BRAKE FLUID RESEARCH 
PUSHES BOILING POINT TO 580°F! 


morrow’s braking systems. Next 
step: Development of brake 
fluids of even greater capacity 
for the future. 


Measuring brake fluid boiling points in Automotive Research Labs. 


. perhaps an innovation in the braking system... . 


The capacity of brake fluids to take 
heat—the crucial point at which they 
boil and vaporize—is the subject of in- 
tensive work now in progress at Dow’s 
Automotive Chemicals Laboratories. 
Many brake fluid formulations result- 
ing from this work are available com- 
mercially today. They m2et or exceed 
the recently tightened SAE specs. 

On that all-important matter of boil- 
ing points, SAE 70R1 and SAE 70R3 
heavy-duty specifications call for 300° 
and 375°F, respectively. Six different 
Dow-developed brake formulations of- 
fer boiling points ranging from 320° to 
580°F! Thus the automotive designer 
can build a large margin of safety into 
his brake system for the models that 
will reach the showrooms several years 
from now. 

These fluids have an _ exceptional 
range of operating temperatures, even 
below —60°F. Other beneficial char- 
acteristics include good lubricity, cor- 
rosion and evaporation resistance, and 
compatibility with other SAE-approved 
materials. They have sufficient water 
tolerance to protect against moisture 
condensation freezing in the brake 
lines, as well as a minimal swelling 
effect on rubber. 

Dow is currently testing the per- 
formance of even more advanced for- 
mulations. Some of these fluids may 
serve in cars that are now little more 
than a gleam in a designer’s eye. Cars 
with lower silhouettes, for example, 
may have smailer wheels which gen- 
erate higher braking temperatures, thus 
requiring fluids of greater capacity. 
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@ A look at the 
coolant crystal ball... 


In another area of Dow’s Automo- 
tive Chemicals Laboratories, research- 
ers are also taking the “years ahead” 
view. Their concern is not how to stop 
a car, but how to keep it running longer. 
These men are working on cooling 
systems and cooling system fluids for 
all types of engines—large and small, 
steel and aluminum. They’re currently 
involved in several projects . . . im- 
proving corrosion inhibitors, for exam- 
ple . . . perfecting coolants that per- 
form well under extreme conditions. 

This continuing research has brought 
forth several cooling system advances 
in recent years. Dowgard*, the first 
year ‘round coolant, is “Exhibit A”. It 
replaces antifreeze, water and rust inhib- 


itors in any automotive cooling system. 
*TRADEMARK 


Prior to sub-assembly, parts get 
a bath in Dow solvents. 


Simulated radiators test new coolant formulations. 


@ Solvents scrub metal parts 


Other Dow chemicals get into the 
car-making act long before cooling 
fluid is installed. The extensive group 
of Dow chlorinated solvents plays a key 
role in many manufacturing and sub- 
assembly operations. These solvents 
clean metal parts before plating, finish- 
ing or assembling, and they do it 
thoroughly and safely. 

There are several of these Dow 
chlorinated solvents, each designed for 
specialized use. NEU-TRI® and ALK- 
TRI®, two grades of Dow trichloro- 


ethylene, are widely used in degreasing 
gears, tappets and other high precision 
parts. Dow perchloroethylene also serves 
in the vapor degreaser, particularly on 
white metal parts. Its high boiling point 
delivers faster, more thorough cleaning. 

Chlorothene®, a safer versatile cold 
cleaning solvent, helps expedite pro- 
duction and maintenance cleaning of 
all types—spray, dip, or wipe. Although 
it is a powerful metal cleaner, Chlo- 
rothene is safe to use as a spot cleaner 
on upholstery. 


@ Non-skid test tracks 


Seems it’s increasingly important to 
automotive engineers that the test track 
be available for duty 365 days a year. 
Dow’s calcium chloride helps keep the 
tracks open for business by melting ice 
in the winter and settling dust in the 
summer. It does the job quickly, yet 
its effect is long lasting. It is easy to 
handle in both the conventional flake 
form (Dowflake®) and the pellet form 
(Peladow®). 


Calcium chloride helps keep test track ice-free, dust-free. 


@ Your inquiry welcomed 


If you'd like to know more about any 
phase of Dow’s activities in automotive 
chemistry, please write. Your inquiry will 
receive prompt attention by a member 
of our technical staff. Contact the Dow 
sales office near you or write to THE DOW 
CHEMICAL COMPANY, Midland, Michigan, 
Chemicals Merchandising Dept. 402T3-1. 


THE DOW CHEMICAL COMPANY 
Midland, Michigan 


See ‘The Dow Hour of Great Mysteries’’ on NBC-TV 
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COMING EVENT 


O* September 6-16, at the Inter- 
national Amphitheatre in Chi- 
cago, more than 1000 of the very 
latest models of American-built ma- 
chine tools will be displayed by 
130-plus U. S. machine tool com- 
panies. 

It will be a very large and im- 
pressive exhibition, portraying the 
striking technological advances 
which have recently been made in 
production equipment for increased 
productivity and cost reduction. 
Many new machine designs will be 
revealed for the first time. 

The exhibition, designated The 
Machine Tool Exposition—1960 and 
sponsored by the National Machine 
Tool Builders’ Association, will be 
the sixth event of its kind. The last 
one was held in 1955, following 
which subsequent NMTBA exposi- 
tions were scheduled for only once 
every five years. 

Total floor area of the exhibition 
will be approximately 12 acres, with 
over seven acres of actual exhibit 
space. The addition of Donovan 
Hall to the Amphitheatre since the 
1955 Exposition has made available 
an increase in exhibit space of 
roughly 15 per cent. 

All machine tool exhibits at the 
Exposition this year will be on the 
ground floor level. The display 
rooms — lower North and South 
Halls, the Arena, the Exposition 
Hall, and Donovan Hall—will pro- 
vide continuous exhibit space, giv- 
ing the effect of a giant machine 
shop with nothing to obstruct the 
view except the machines them- 
selves. Most, if not all, of the ma- 
chines will be in operation. 

The machines, incidentally, will 
range in size from that of a small 
desk to that of a two-story house, 
and will have weights from a few 
hundred pounds to over 100 tons. 

The Upper North Hall, which in 
1955 housed machine tool exhibits, 
will this time contain 30 or more 
displays of oil companies, publica- 
tions (including AUTOMOTIVE IN- 
DUSTRIES), and other concerns serv- 
ing the machine tool industry. It 
will also be utilized for expanded 
restaurant service. 
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CALENDAR 
THE MACHINE TOOL EXPOSITION —1960 OF COMING SHOWS AND MEETINGS 


The firm of Clapp & Poliak, Inc., i 

thich h ° b tained to ASME Gas Turbine Power and Hy- 
manage the NMTBA Exposition, 

will also conduct another concur- | Pacific Automotive Show, a aii 
rent exposition, called the Produc- 
tion Engineering Show, at the 
Navy Pier in Chicago. This show 
will display operating mechanisms, 
instruments, and other devices for 
production efficiency, including American Rocket Society, Ground 
equipment and accessories applica- Support Equipment Conference, 


SAE Passenger Car, Body and 
Materials Meeting, Detroit.Mar. 15-17 


SAE National Production Meeting, 


ble to machine tools. ore 
Registration at the Exposition— Material Handling Institute, Spring 
which has been established at $3.00 Mesting, wan 
per person—will also admit visitors American Power Conference, Chi- 
to the Production Engineering CABO ccccccccccccccccccsccces Mar. 29-31 
Show, and vice versa. Shuttle buses Industrial Truck Association, Spring 
will run between the two exhibi- Meeting, Pittsburgh .......... Mar. 30 
tions. There will likewise be bus Nuclear Congress and Atomic Ex- 
service from Loop hotels to the Am- position, New York ......... Apr. 4-7 
phitheatre, from Loop hotels to the SAE 11th Annual Earthmoving in- 
Navy Pier, and between both air- dustry Conference, Peoria, III. 
ports and the Amphitheatre. Apr. 5-6 
Service facilities at the Exposi- SAE National Aeronautic Meeting, 
tion will include a telephone cen- Apr. 5-8 
ter, telegram room, first aid, a SPI Western Section Conference, 
walkie-talkie communicating sys- Palm Springs, Calif. ......... Apr. 7-8 
tem, and an information center fur- a 
nished by the American Machine | GOOG ccvcvcccscccccscceseces Apr. 14-24 


Tool Distributors’ Association. | 

A feature at both the Exposition 
and the Production Engineering 
Show will be the Inquiry Timesaver Annual 


International Automobile Show, 
Apr. 16-24 


Conference on Automatic 


System. Each visitor will be pro- Techniques, Cleveland ....Apr. 18-19 
vided with a small plastic plate American Machine Too! Distribu- 
bearing his name, title, company, | tors’ Assn., Spring Meeting, 
and address in raised letters, simi- | Guipher Springs ....Apr. 15-00 
lar to an air travel or gasoline SPI Cellular Plastics Div., Automo- 
credit card. Each exhibitor, in tive Conference, Detroit....Apr. 20-21 
turn, will have in his booth a ma- ASME-Society for Advancement of 
chine which will stamp on paper an Management, Management Con- 
impression of the plate. The visi- ference, New York ........ Apr. 21-22 
tor will then carry the plate with American Society of Tool and Man- 
him, and if he wishes literature or ufacturing Engineers, Tool 
Shew, Apr. 21-28 


other services from an exhibitor, 
he simply hands his plate to a ASME Maint. and Plant Conference, 


booth attendant who stamps it on Apr. 25-26 

an appropriate form, checking off ANG, Stet Annual Mesting ond 

the type of information requested Welding Show, Los Angeles 

by the visitor. Apr. 25-29 
Attendance at the Exposition is Cmte 

expected to exceed 125,000. Chicago Casting Congress and Exposi- 

hotels and motels, according to best May 9-13 

estimates, have already pledged | Machine Tool Exposition — 1960 

over 14,000 rooms for visitors. This | (sponsored by National Machine 

is believed to be the largest com- | Tool Builders’ Assn.), Chicago 


mitment ever made by Chicago ho- Sept. 6-16 


tels for an industrial exhibition. @ 
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The products are the same... the difference is the name—Delco Moraine. Now every product that 
comes off our family tree (formerly Moraine Products Division of General Motors) bears this new name 
for quality automotive parts. It’s a name you can trust, too. For it’s backed by almost a quarter of a 
century of experience in the manufacture of such dependably made products as engine bearings, 

sintered metal parts, brake assemblies, power brakes, brake fluid, porous metal filters and friction 


materials. So be sure to remember our new name. It’s DELCO MORAINE 


Delco Moraine, Division of General Motors, Dayton, Ohio DEPENDABLY MADE 
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DETREX PERM-A-CLOR is Backed by Thousands 
of Man-Years of Metal Cleaning Experience 


Why settle for just any brand of trichlorethylene when you 
can have DETREX PERM-A-CLOR applied to your specific 
job by DETREX engineers — industry's most qualified 


Depend on DETREX for 


Every Metal Cleaning and experienced experts? 
and Processing Need 
© PERM-A-CLOR NA DETREX factory and field men, who specialize in metal 
(Trichlorethylene) 
© Solvent Degreasers cleaning processes, have a combined background of many 
@ Ultrasonic Equipment d d 
industrial Washers = == iv 
© Phosphate Coating Compounds thousands of man-years — devoted exclusively to every 
 PAINTBOND Compounds possible type of degreasing operation. 


e@ Aluminum Treating Compounds 
@ Alkali and Emulsion Cleaners 


@ Rust Proofing Materials What's most important is that the benefits of all this 
@ Extrusion and Drawing Compounds 
: Spray Booth Compounds experience are available to you. DETREX engineers stand 


ready to study and analyze your degreasing operation — 
and make recommendations that increase efficiency and 

worker productivity — that often effect solvent 

savings of 15% or more. 


CHEMICAL INDUSTRIES, INC. 


Box 501, Dept. Al-360, Detroit 32, Michigan 


World’s Largest Exclusive Producer of Cleaning Chemicals and Equipment 
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LETTERS 


to the 


Readers’ op or req 


sts for additional information on material appearing 


in the editorial pages of AUTOMOTIVE INDUSTRIES are invited for this 


l No ig 


d letters will be considered, but names will be withheld 


on request. Address Letters fo the Editor, AUTOMOTIVE INDUSTRIES, 56th & 
Chestnut Sts., Philadelphia 39, Pa. 


SPECIFICATION TABLES 


Last year we received several 
copies of your very fine Specifica- 
tions Tables on 1959 gasoline diesel 
and small gasoline engines. These 
have proven very valuable to us 
throughout the year and we would 
like very much to receive about 
three copies of a 1960 model chart, 
provided it is available. 

Your magazine and special ser- 
vices are extremely important to 
companies such as ours and we are 
certainly very appreciative. 

D. D. Roberts 

Sales Manager 

Valve Division 

Eaton Manufacturing Co. 
Cleveland, Ohio 

@ Specs will be published in 

A. I.’s Annual Statistical Issue. 

Wall chart of the tables will be 

available in April. Your name 

is on the list.—Ed. 


RADIOISOTOPES 


We are currently engaged in 
preparing two Instructors Guides 
under contract to the U. S. Atomic 
Energy Commission. These guides 
will be published as AEC docu- 
ments and may eventually be used 
for conducting courses throughout 
the nation at the journeyman level. 

We would like to include as part 
of the figures in these guides three 
figures from “Radioisotopes Ad- 
vance In Automotive Engineering” 
by A. J. Stevens in the November 
15 issue of Automotive Industries. 

I would appreciate knowing if 
A. I. will grant permission to Stan- 
ford Research Institute to copy and 


use these figures in the Instructors 
Guides. 
Leland H. Towle 
Nuclear Economist 
Stanford Research Institute 
Menlo Park, California 
@ Permission granted. Best of 
luck with the project.—Ed. 


HISTORICAL BOOK 


| 
| 
| 
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We are interested in obtaining a | 


book entitled “American Automo- 
bile Manufacturers—The First 40 
Years,” which was recently pub- 
lished by the Chilton Co. Will you 
please arrange to have this book 
sent to me and bill my office? 

J. E. Yingst 


Manager 
Automotive Development 


Thompson Products Divisions | 


Ramo Wooldridge, 
ne. 


23555 Euclid Ave. 

Cleveland 17, O. 
@ Your request has been passed 
on to Mr. Charles A. S. Heinle, 
Book Division Manager.—Ed. 


Al PLAUDIT 


Thank you very much for your 
recent note on my change in as- 
signment at Norton Co. Several 
people have already told me that 
they saw your announcement in 
AUTOMOTIVE INDUSTRIES which, I 
guess, shows it is read down to the 
most minute details. 


Robert Cushman 
General Sales Manager 
Abrasive Division 
Norton Co. 

Worcester 6, Mass. 


| 
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ror AQUALITY 
BUY 


STANDARDIZE 
100% 
ON SOUTHERN 
FASTENERS 


There is no substitute for quality. Fas- 
teners are no exception to this rule. 
If you produce quality goods, it's only 
natural that you buy quality fasteners. 
Southern Screw is a fastener specialist 
—makes nothing else. 


If you aren't a Southern Screw cus- 
tomer, now's the time to call on 
Southern for your one source supply 
for every fastener requirement. South. 
ern's stock of over 1,500,000,000 USA- 
made screws means that the specials 
you need may be in Southern's stock as 
standards, ready for shipment—today. 
So for quality screws and quality serv- 
ice, standardize 100% on Southern. 
Send your orders to Southern Screw 
Company, P. O. Box 1360, Statesville, 
North Carolina. 


Manufacturing & Main Stock 
in Statesville, North Carolina 


Warehouses: 
New York @ Chicago ® Dallas © Los Angeles 


Machine Screws & Nuts ¢ Tapping 

Screws ¢ Wood Screws ¢ Stove Bolts 

Drive Screws Hanger Bolts Carriage 
Bolts ¢ Dowel Screws 


South 


COMPANY 


NORTH CAROLINA 
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Photograph courtesy of Philadelphia Gear Corporation 


Aristoloy LEADED’ provides freer machining with 
no sacrifice of tensile strength at PHILADELPHIA GEAR 


The very qualities that make good gear steels—high-tensile strength, ex- 
treme wear and load resistance—make them difficult and expensive to 
machine. 

ARISTOLOY Philadelphia Gear Corporation solved this problem by switching to Copper- 

STEELS _ weld leaded steel. 
This helical gear, for example, is being cut from a bar of Aristoloy 4140 
leaded which has been heat treated to a 300 to 320 Brinell Hardness. The 
lead addition permits an increase in spindle RPM, increased hob feed and 
improvement in the number of pieces per tool grind. 
But none of the desirable strength qualities required of a gear steel are 
reduced by the minute lead particles. They act as built-in lubricant and in 
no way affect the physical properties. 
Write today for Leaded Steel booklet or new Products & Facilities Catalog. 
*Iniand Ledloy license 


COPPERWELD STEEL COMPANY 
ARISTOLOY STEEL DIVISION + 4025 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel international Co., 225 Broadway, New York 7, N. Y. 
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Chrysler's Tax Gripe 


Official Hints Move From Michigan 
By Hugh C. Quinn and C. B. Campbell 


Chrysler Corp. has laid it on the 
line to the City of Detroit and the 
State of Michigan: Your taxes are 
too high, and we might not stick 
around much longer if something 
isn’t done about it. 

Chrysler aired its gripe through 
executive vice president William 
C. Newberg, who chose a suburban 
Rotary luncheon for his stump. He 
told the Rotarians—and, more to 
the point, city and state tax offi- 
cials—that Chrysler could not guar- 
antee its future in Michigan unless 
the “tax climate” changes. 

Newberg implied that Chrysler 
might move some of its existing 
operations out of Michigan, with 
any further building done in other 
areas. 


Employs 87,000 

Chrysler is very heavily centered 
in the Detroit area, with employ- 
ment averaging 87,000, or 40 per 
cent of all area automotive employ- 
ment, for the month of January. 
Newberg said Chrysler’s direct 
payroll in the metropolitan area 
last year totaled more than half a 
billion dollars, and that local pur- 
chases of vehicle production mate- 
rials amounted to around $200 mil- 
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lion for the year. 

But some of the corporation’s 
major plant programs in recent 
years have not been in the Detroit 
area. Chrysler has invested heavily 
in Ohio, Indiana and Delaware for 
new plants and major plant mod- 
ernization and conversion pro- 
grams. 

Newberg’s blast, of course, 


brought action—much of it verbal. 

The UAW labeled Chrysler’s 
charges “political propaganda,” a 
phrase that crops up often in an 
election year. 

Detroit has problems of its own, 
and tax relief for Chrysler seems 
out of the question when Mayor 
Miriani is talking about a deficit, 
and seeking a tax break from the 
state. He’s even talking about lay- 
ing off 1450 city employes in July 
if he can’t get more tax income. 

Miriani, incidentally, points to 
the 52 per cent increase in the price 
of police cars (a good share of 
them are Plymouths and DeSotos) 


FIRST COMET LEAVES ASSEMBLY LINE 


A two-door sedan, first Comet to be produced, is driven off assembly line at 
Ford’s Lorain, O., plant. The newest compacts will go on sale March 17. 


a 
| 
| 
— 
9 } 
13 


Cobo Hall, named after Detroit’s late mayor, will be scene of first National 


Automobile Show Oct. 15-28. 


U. S. autes and trucks will be displayed in 


300,000 square ft. main exhibit hall. Architect’s model shows circular Con- 
vention Arena in the foreground with exhibits section spreading out in 


distance. 


over the last five years. But Chrys- 
ler maintains that it is taxed heav- 
ily in Detroit while Ford and Gen- 
eral Motors, with only a handful 
of plants in Detroit, get a break in 
outstate towns like Flint, Dear- 
born, Lansing and Grand Blanc. 


Bursting at Seams 


Chrysler’s position is strained. 
The ancient Dodge assembly plant 
in Hamtramck (completely enclosed 
by Detroit) is bursting at the 
seams with Dodge, Dart and Val- 
iant production. Add to this, within 
just a few months, the new com- 
pact Lancer, and the corporation 
will be giving serious thought to 
an additional assembly plant. 

Houston, Tex., has been men- 
tioned as the site of a possible new 
Chrysler plant. Newberg referred 
to a recent study that showed Mi- 
chigan’s business taxes are now 67 
per cent higher than in Illinois, 50 
per cent higher than in Indiana, 
and 57 per cent higher than in Ohio 
and Pennsylvania. 

L. L. Colbert, Chrysler presi- 
dent, met with both Miriani and 
Gov. G. Menen Williams to discuss 
the problem, which is so inter- 
woven with city and state tax prob- 
lems that no quick solution seemed 
imminent. 
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S-P Lists Profits 
Of $28.5 Million 


Studebaker - Packard Corp. re- 
ported net income of $28.5 million 
for 1959, first profitable year since 
its 1954 merger. 

The net was equal to $4.36 a 
share on the 6,543,185 outstanding 
common shares. S-P’s profits are 
not subject to Federal income taxes 
because of tax loss carrybacks. The 
tax credit still exceeds $100 million 
after last year’s profits. 

During 1959, retail sales of 136,- 
733 Larks and Hawks represented 
an increase of 160 per cent over 
1958 sales of 52,488 vehicles. 
Studebaker’s total market penetra- 
tion for the year was set at 2.5 
per cent. 


Passenger vehicle production in- 
creased 170 per cent during 1959. 
Production during the year totaled 
153,823 units (including 55,485 
1960 models) as compared with 
56,820 units in 1958. 

Mercedes-Benz Sales, Inc., wholly 
owned S-P subsidiary, will exceed 
the $1.5 sales which has been fore- 
cast for 1959. Last year, U. S. 
domestic retail deliveries of Mer- 
cedes-Benz autos increased 83.5 per 
cent over 1958. Mercedes-Benz is 


also distributing Auto Union-DKW 
models in the U. S. 

Mercedes-Benz deliveries in Jan- 
uary, 1960, were the highest since 
June, 1959. In January, 842 vehi- 
cles were delivered to American 
patrons while an additional 84 were 
delivered to U. S. customers in 
Europe. June, 1959, deliveries 
totaled 941. 

Studebaker production was un- 
interrupted during the steel strike 
due to advance stockpiling of sup- 
plies. 

A realignment of corporate man- 
agement functions has been accom- 
plished with A. J. Porta, executive 
vice president, being named gen- 
eral manager of the autmotive di- 
vision. Byers A. Burlingame, 
comptroller, was appointed vice 
president and comptroller. Porta 
will supervise domestic, Canadian, 
Mexican and export operations and 
Mercedes-Benz Sales, Inc. Bur- 
lingame heads the corporation’s 
financial activities. 

During 1959 S-P operated its 
plants on a 53-hour per week basis 
for 27 weeks. This increased the 
production rate from 54 units per 
hour at the start of the year to 
84 per hour at peak output. This 
figure is still being maintained and 
may be increased later this year. 

Lark convertibles, only U. S. 
built soft top in its size and price 
class, accounted for 6.9 per cent of 
Studebaker’s retail deliveries in 
January. Convertibles and station 
wagons combined accounted for 
26.7 per cent of all 1960 models de- 
livered so far. 


Mirror Group Elects 
of Yankee 


Milton Putterman, 
Metal Products Corp., Norwalk, 
Conn., has been elected president of 
the new Automotive Mirror Manu- 
facturers’ Group of the Motor and 
Equipment Manufacturers Associa- 
tion. 
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Automatic Transmission 


In Hillman Compact 


Rootes Motors of England has 
its own answer to the rash of new 
U. S. compact cars — a compact 
Hillman Minx sedan with a fully 
automatic transmission and a low 
price. 

Rootes is offering its 1960 Minx 
special with an East Coast port of 
entry list price of $1994, with a 
fluidless, three-speed automatic 
transmission and a heater as fac- 
tory-installed equipment. 

The transmission, using mag- 
netic ferric powder as a coupling 
agent, makes it possible to put an 
automatic on a small car with a 
small engine, according to Rootes. 
Because there is no slippage in 
shifting, there is no loss of en- 
gine power and consequently no in- 
crease in gasoline consumption. 
Rootes says the Hillman, with auto- 
matic, gets the same gasoline mile- 
age as it would with standard 
transmission, 35 mpg. 

John T. Panks, Rootes managing 
director, says he “would not be 
surprised” to see Hillman sales 
double over the next two years be- 
cause of the new transmission. 

Speaking at a preview of the 
new model last week in Detroit, 
Panks explained that his optimism, 
however, does not extend to the 
over-all import market. “There is 
certain to be a decline,” he stated 
flatly, “and some firms will be out 
of business in the U. S. by the end 
of 1960.” 

Panks also said that Rootes is 
fully aware that “in all probabil- 
ity” the U. S. manufacturers will 
soon be introducing even more com- 
pact models. (He referred to the 
34-ton, four-passenger cars cur- 
rently in the works for 1962 at 
Ford and Chrysler.) 

The Hillman transmission was 
developed by Smith Motor Acces- 
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sories, Ltd. of London (AI, Dec. 
15, 1956), which builds the unit 
solely for Rootes. In effect, the 
magnetic particles provide a direct 
metal bridge between the driving 
and driven members of the trans- 
mission when current is introduced. 


Kelsey-Hayes to Move 
Outside Detroit 


Kelsey-Hayes Co. will move its 
wheel manufacturing operations 
within the next year to a former 
Navy jet plant in Romulus town- 
ship, west of Detroit. The com- 
pany plans to spend about $4 mil- 
lion in adding 260,000 sq ft to 
the plant. 

Kelsey-Hayes was the only bid- 
der for the $54 million plant when 
the General Services Administra- 
tion put it on the block last year, 
and picked up the idle plant for 
$2.6 million. The company says its 
present facilities in Detroit are be- 
coming obsolete. 


Clark Equipment Lists 
92 Pct. Earnings Rise 


Clark Equipment recorded a 92 
per cent increase in earnings last 
year on a sales increase of 46 per 
cent. Earnings rose from $6.4 mil- 
lion to $12.4 million as sales went 
up from $142.6 million in 1958 to 
$208.2 million. 

Fourth quarter sales were af- 
fected by the steel strike, according 
to president George Spatta, but still 
showed an improvement from $39.9 
million to $48.6 million. 


Safety Pays Off 
For Ford and GM 


Plant safety programs have paid 
off at General Motors and Ford. 
Twelve GM plants had _ perfect 
safety records during 1959, with 
no time lost because of job injuries. 

Ford’s overall rate of 114 lost- 
time injuries per million man-hours 
worked was its lowest in history 
and half the rate of 10 years ago. 


GAS TURBINE ENGINE FACES TOUGH TASK 


Allison gas turbine engine is mounted on ore hauling truck at International 
Nickel Co. open pit mine near Sudbury, Ont. This is the first automotive gas 
turbine to be subjected to rugged requirements of ore hauling. 
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M-F Sales of $491.9 Million : 
Highest in Company's 133 Years 


Massey-Ferguson, Ltd., has _ re- 
ported net income of $21 million 
(including tax credits of $7.2 mil- 
lion) compared with net income in 
1958 of $13 million (including tax 
credits of $3.4 million). World 
sales of $491.9 million were the 
highest in the company’s 133-year 
history. 

Net income per common share 
was $1.65 compared with $1.25 per 
share the previous year. 

For the first time, French and 
German turnover taxes have been 
deducted from sales instead of in 
cost of goods sold as previously. 
After deducting such taxes, net 


Executives Hoping 
For Spring Surge 


Automobile executives look hope- 
fully for a return of the once-reg- 
ular “spring buying surge” that 
for years pulled the industry out 
of its winter doldrums. But the 
spring boom hasn't boomed for the 
last four years. And there is rea- 
son to believe that it won't help the 
industry in 1960. 

For, as spring approaches, sales 
are leveling off and manufacturers 
are beginning to trim their produc- 
tion schedules. From a_ peak of 
nearly 690,000 cars in January, 
production in February dropped to 
an estimated 634,000 units. 

January production was high, of 
course, partly because manufactur- 
ers still were filling dealer stocks. 
Because of the steel strike, many 
dealers were months late in receiv- 
ing their initial orders. Cutbacks 
at the end of February, therefore, 
must be considered normal although 
delayed. 

Imperial shut down completely 
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sales totaled $475.5 million, an in- 
crease of 13 per cent over 1958's 
net sales of $420.2 million. 

Improvement in operating re- 
sults was attributed to continued 
strengthening of North American 
operations. Net sales rose 24 per 
cent in the U. S. and 38 per cent 
in Canada. 

With acquisition of F. Perkins, 
Ltd., and Standard Motor Co., 
Ltd., Massey-Ferguson is now the 
world’s largest manufacturer of 
farm tractors. 

During the 1959 fiscal year M-F 


the last week of February and re- 
opened on a_ reduced schedule. 
Buick began working four-day 
weeks the beginning of March at 
its Flint plants. A spokesman said 
the 32-hour week would be con- 
tinued “indefinitely.” 

Other production cutbacks were 
made by reducing overtime and 
Saturday work. Ford closed nearly 
all its assembly plants the third 
Saturday in February, and produc- 
tion that week dropped by 6700 
cars. Chevrolet production fell the 
second week of the month because 
of a parts shortage, but picked up 
substantially the following week. 

American Motors, meanwhile, 
forged ahead with a new produc- 
tion record of 11,012 Ramblers in 
the third week. This new mark 
showed the results of AMC’s step- 
ped up schedule of three shifts, 
six days a week. 

Chrysler also is stepping up pro- 
duction of its Valiant, the late 
starter in the compact field. Pro- 
duction began last month in St. 
Louis and will begin this month 
at Newark, Del. 


NET SALES BY PRODUCTS 


DIESEL ENGINES 
PARTS 
OTHER PARTS 


HAY HARVESTING 
EQUIPMENT 


GRAIN HARVESTING 
EQUIPMENT 


TRACTORS 


spent approximately $69 million on 
new manufacturing facilities, ma- 
chine tools, production tooling, cen- 
tral parts warehousing and mod- 
ernization of other facilities. This 
compares with $61 million spent 
during the previous four years. 

Last year M-F also added more 
than 60 new or improved products 
in the agriculture and light indus- 
trial equipment lines. Tractor and 
grain harvesting equipment have 
been broadened with new models 
in sizes and types to meet a wider 
range of demand. 


First Mighty Mites 
Delivered to Marines 


The first production models of 
the M-422 Mighty Mite have been 
delivered to the armed forces by 
American Motors. The initial con- 
tract called for 250 vehicles for 
evaluation and further testing by 
the Marine Corps. 

The Mighty Mite is a lightweight 
(1750 lb) four-wheel-drive vehicle 
designed especially for air drop. 
The vehicle is powered by an alu- 
minum, air-cooled V-4 engine de- 
veloped by AMC’s Special Products 
Div. 


Goodyear Income 
At Record High Again 


Goodyear Tire & Rubber Co. net 
income hit a new high in 1959 for 
the fifth year in a row, reports E. J. 
Thomas, board chairman. Earnings 
totaled $76 million, an increase of 
15.6 per cent. Net sales also set a 
record at $1.579 million, a 15.5 per 
cent increase. 
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Another new development using 


B.EGoodrich Chemical raw materials 


New automatic letter sorter U. Pest Office by 
Burroughs Corporation, Detroit, puts 279 destination 


slots at disposal of each sorter, as compared to only 49 before. 
It ends much sorting and re-sorting by hand. The machine is sheathed in 


ig 


steel coated with Geon vinyl by U.S. Steel Corporation, Pittsburgh. © 
B.F.Goodrich Chemical Company supplies the Geon vinyl. oa 


U.S. Mail sorting goes automatic 


with new machine sheathed 
in steel coated with Geon vinyl 


This new automatic mail sorter con- 
verts the age-old “peek and poke’”’ 
hand method of sorting letters by 
destination to a smooth, 43,000 
letters-per-hour sorting by machine. 
78 feet long and 10 feet high, the 
machine is sheathed with a versatile 
new combination—steel coated with 
Geon vinyl. 

The Geon coating provides a soft, 
pleasant look and feel. It can be 
washed. It won’t scuff or stain. The 
color is permanent and the coating 
protects the steel against both wear 


B.EGoodrich 


Automotive INDUSTRIES, 


GEON vinyls - 
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and corrosion. 

Geon-coated metals can be formed, 
bent, even projection-welded without 
damage to coatings. Products can 
be made to match the color combi- 
nation or texture of almost any 
material. 

xeon coatings also offer superior 
abrasion, electrical and chemical 
protection for the metal. It’s another 
example of the way that versatile 
Geon is improving products and 
opening new markets. For more 
information, write Dept. GT-2, 


B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


HYCAR rubber and latex + GOOD-RITE chemicals and plasticizers 
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beauty stainless steel 


Look for the beauty of Stainless Steel on your new automobile. 
Its bright finish will make your car look better, stay in style longer 
and have a higher trade-in value. 


No other metal offers the freedom of design and fabrication, 
economy of care and the durable beauty that serves and 
sells like Stainless Steel. 


McLOUTH STEEL CORPORATION, Detroit 17, Michigan 


specify 
McLOUTH STAINLESS STEEL 


HIGH QUALITY SHEET AND STRIP 


for automobiles 
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Chrysler Spends Billion in 10 Years 
To Assure Manufacturing Flexibility 


A 10-year, billion dollar invest- 
ment program has given Chrysler 
Corp. manufacturing flexibility un- 
matched in the automotive indus- 
try, W. C. Newberg, executive vice 
president, declared last week. 

“During the last 10 years,” New- 
berg said, “Chrysler Corp. has in- 
vested close to a billion dollars in 
an intensive program of plant ex- 


pansion, improvement and mod- 
ernization — exclusive of special 
tooling. 


DODGE PLANTS HUMMING 


“As a result of this program we 
have achieved a high degree of 
manufacturing flexibility. Today 
it is possible to build any of our 
cars—except the Imperial—in any 
of our seven assembly plants. 

“This flexibility has been 
achieved through a system of in- 
terchangeability of tooling and 
standardization of manufacturing 
methods so that on short notice we 
can respond to changing demands 
of the market. 


The 100,001st 1960 model Dodge rolls off line at Dodge plant in Hamtramck, 
Mich. Foreman w. A. Marshall (right) wields paint brush to mark event. 
Looking on are assistant foremen John J. Janicki (left) and Mike Oumedian. 
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“Chrysler Corp. now has eight 
car and truck assembly plants in 
Detroit, Newark, Del., St. Louis 
and Los Angeles. 

“To prepare for 1960 produc- 
tion, a total of 3 million square 
feet of floor space in these plants 
was completely renovated in addi- 
tion to the 1,500,000 square feet 
of floor space provided in the St. 
Louis plant. 

Underlying the extensive change- 
over program were provisions for 
facilities and equipment required 
to change from the conventional 
frame -and-body construction to 
unitized bodies in all our lines ex- 
cept Imperial. 

“The most extensive changes 
were in Plymouth facilities. They 
included expansion of the Plymouth 
assembly plant to include body 
building facilities and completion 
of the St. Louis plant. 

“Additional capacity for Dodge 
production was provided at the 
Jefferson assembly plant in De- 
troit where Chryslers and De Sotos 
also are produced,” he concluded. 

It was because of these changes, 
among other reasons, Chrysler 
officials said, that the corporation 
showed a $5.4 million loss in 1959. 

Chrysler lost $63.4 million in the 
final six months, including a record 
$34.2 million loss in the third pe- 
riod. A $29.2 million loss in the 
fourth quarter erased the slim re- 
mainder of operating profits and 
put Chrysler in the red for the 
year. 

All this was despite a 22 per 
cent increase in dollar sales during 
1959, up from $2,165 million a 
year ago to $2,634 million. 
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High-purity tungsten can now be 
easily plated on metal surfaces by 
using a vapor deposition process 
which the National Bureau of 
Standards has developed for the 
Navy. The method involves reduc- 
ing gaseous tungsten hexafluoride 
with hydrogen by passing it over 
the heated object to be plated. 

A directory of military agencies 
responsible for development of 
missile ground support equipment 
has been compiled by the Defense 
Dept. and is for sale by the Office 
of Technical Services, Business and 
Defense Services Administration, 
U. S. Dept. of Commerce. The di- 
rectory, divided into Army, Navy 
and Air Force sections, lists vari- 
ous components and the individual 
within the agency who has cogni- 
zance over the item. 

The U. S. is the world leader in 
the plastics industry and domestic 
operations are being supplemented 
by the expanding foreign program. 
Russian chemical operations, a 
study by the U. S. Department of 
Commerce says, achieve about 
equal technical results with U. S. 
industry. The U. S. accounts for 
more than half of world produc- 
tion. 

Cash dividend payments by cor- 
porations issuing public reports 
amounted to $12.7 billion last year. 
This is a rise of 5 per cent above 
the previous high of $12 billion in 
1957. In manufacturing, a 6 per 
cent rise was noted while chemical 
dividends were higher and trans- 
portation equipment companies’ 
payments were lower. 

Exporters of aluminum scrap are 
now required to submit a fourth 
copy of their shipper’s export 
declarations to U. S. Collectors of 
Customs. The new ruling applies 
to all export shipments of alumi- 
num scrap, including those to 
Canada. Failure to submit the ad- 
ditional copy may result in delay 
of shipments. 

If more weight and horsepower 

are heaped upon “karts,” the bug- 


like racing vehicles, the rubber in- 
dustry must redesign the tires on 
which the mighty midgets run. 
Rubber engineers have asked mem- 
bers of the American Kart Manu- 
facturers Association to forewarn 
the rubber industry of drastic kart 
changes so properly engineered 
tires can be available. 

A description of facilities for 
manual reduction of ionospheric 
vertical soundings to true heights, 
and a bibliography of aerodynamic 
phenomena in stellar atmospheres, 
have been prepared by the Na- 
tional Bureau of Standards and 
published by the Office of Techni- 
cal Services, Business and Defense 
Services Administration, Depart- 
ment of Commerce. 


Business investment in durable 
equipment rose steadily during 
1959 to an annual rate of nearly 
$28 billion, the Office of Business 
Economics, U. S. Department of 
Commerce has reported. This is 
one-fifth higher than a year earlier, 
although somewhat below the 1957 
peak. Except for public utilities, 
all major industry groups had a 
higher volume of investment dur- 
ing 1959. 

The major cause of automobile 
breakdowns is battery failure ac- 
cording to findings of the Ameri- 
can Automobile Association. Sta- 
tistics compiled by AAA indicate 
one out of every two motorists will 
buy a new battery this year. 

Imports of refined copper in No- 
vember, 1959, were 44,000 short 
tons, the highest since June, 1954. 
Coupled with a sharp reduction in 
exports, they eased somewhat the 
tight domestic supply situation 
caused by the long copper strike. 

Mill shipments of copper tube 
and pipe for the third quarter of 
1959 set a record high of 148 mil- 
lion Ibs, 15 per cent above the sec- 
ond quarter. Imports of these 
items also were at a record high 
and totaled more than 13 million 
Ibs. 


Small Compacts Safe, 
Japanese Predicts 


The vice president of Japan's 
biggest auto manufacturer has pre- 
dicted that America’s Big Three 
compact cars would knock their 
European counterparts off the U.S. 
market but would not affect popu- 
larity of the smaller foreign cars. 

The view was expressed by Keiji 
Uno, of Nissan Motor Co., Ltd., 
makers of the Datsun, who is in the 
U. S. for conferences with dealers. 

Mr. Uno said the Big Three com- 
pacts probably would eliminate 
most of the foreign competition 
with the exception of the Datsun, 
the Fiat, Volkswagen and Renault. 

“The small economy cars’ maneu- 
verability and low gas consumption 
and the needs of Americans—par- 
ticularly in urban areas—for an 
answer to city traffic and parking 
problems, will cause their popu- 
larity to increase,” Mr. Uno said. 


Engineering Center 
Under Way for M-F 


Massey-Ferguson will build a 
new engineering center in Detroit 
to serve the company’s world-wide 
organization. The two-story struc- 
ture, due for completion in July, 
will double the engineering and 
research facilities in Detroit. 

Although M-F is_ based _ in 
Toronto, the firm’s engineering 
vice president, Herman G. Klemm, 
keeps his headquarters and opera- 
tions in Detroit. 


Colored Roads Help 


Cloverleaf Drivers 


Color can be used to help drivers 
find their way on and off compli- 
cated highway cloverleaf systems. 

Two Minnesota highway authori- 
ties reported that tests showed that 
exits painted yellow and entrances 
painted blue smoothed traffic flow. 
Drivers said the colors made it 
easier to get on and off a cloverleaf. 
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ICC Issues New Rules 
For Truck Lighting 


The Interstate Commerce Com- 
mission has revised .lighting re- 
quirements for commercial vehicles 
used in interstate commerce, effec- 
tive Aug. 1, 1960. 

Among other revisions, turn sig- 
nals must be Class A, Type 1. 
Every vehicle must have turn sig- 
nals that include a switch that will 
cause the two front turn signals 
and the two rear turn signals to 
flash simultaneously as a vehicular 
traffic hazard warning. No turn 
signal may be combined with a 
stop lamp unless the stop lamp as 
such is always extinguished when 
the turn signal is flashing. 

Exterior lighting devices must 
be steady burning except turn sig- 
nals and warning lamps. 

Required lamps installed on mo- 
tor vehicles manufactured after 
June 30, 1960, and replacement 
lamps installed on any motor vehi- 
cle after Dec. 31, 1960, must be 
marked to shew a certification by 
the manufacturer or supplier that 
the lamp conforms to all require- 
ments appropriate to such lamps. 
These markings must be visible 
when the lamp is in place on the 
vehicle. 

A synopsis of the new require- 
ments has been prepared by Ernest 
G. Cox, chief of the Section of 
Safety, Bureau of Motor Carriers, 


GM, Alcoa Sign 
Hot Metal Contract 


A clue to General Motor’s plans 
for aluminum usage came recently 
when GM and the Aluminum Co. 
of America confirmed the signing 
of a hot metal contract involving 
Alcoa’s Warrick County Works 
near Evansville, Ind.. and the GM 
Central Foundry fabricast plant in 
Bedford, 100 miles away. 

Alcoa is slated to start delivery 
of molten aluminum in June or 
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NAVY-MARINE TANKER'S FIRST FLIGHT 


The Navy’s new prop-jet GV-1 tanker for mid-air refueling of jet fighters, 
takes off on first flight at Lockheed Aircraft’s Marietta, Ga., plant. 


July. The aluminum company cur- 
rently is readying the first of five 
pot lines at the $80 million smelter 
which eventually will have an an- 
nual capacity of 150,000 tons. 

How much of this production 
will go to Central Foundry is not 
known, but Alcoa originally planned 
the smelter in hopes of landing a 
hot metal contract with GM. 

The plant was begun in July, 
1956, but work was checked for 
about two years because of a reces- 
sion-caused over-supply of alumi- 
num. 

Speculation is that the contract 
is timed to coincide with GM’s 
aluminum engine programs, which 
are just now coming into focus. 
GM already has similar contracts 
with Reynolds Metals at Massena, 
N. Y., and Jones Mills, Ark. 


Rocket Society 
To Meet in Detroit 


The American Rocket Society 
will hold a Ground Support Con- 
ference in Detroit March 23-25. A 
number of technical sessions are 
labeled secret while all field trips 
are in the confidential category. 


Mexicans to Produce 
Renault and Dauphine 


Renault and Dauphine cars will 
be produced in Mexico City by 
Mexican labor using Mexican ma- 
terials. 

Victor Manuel Villasenor, head 
of DINA, said the pact with Re- 
nault should result in development 
of the Mexican automobile indus- 


Use of Mexican materials is ex- 
pected to cut costs to customers, 
but today a standard Ford or Ply- 
mouth costs about 45,000 pesos 
($3,600), despite predominant use 
of Mexican materials. 


Brakeshoe Acquires 
2 Firms in Europe 


Brakeshoe International, S. A., 
Swiss subsidiary of American 
Brake Shoe Co., has acquired hy- 
draulics firms in Belgium and En- 
gland. 

The Belgian firm is Hydrobel, 
S. A., European leader in hydrau- 
lies and pneumatics. The English 
firm is Deri (Engineers) Ltd., 
manufacturers of industrial hy- 
draulic pumps and motors. 
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CONVAIR 600 MOCKUP COMPLETED 


——— 


Metal mockup of Convair 600 jet airliner is in use at Convair plant in San 
Diego, Calif. The mockup, built in production fixtures, will be retained through 
life of manufacturing program to prove out design changes. It also will help 
to insure uniformity of wiring, tubing, and hydraulic lines. 


Pilot Can Control 
XLR-99 Rocket Engine 


The U. S. now possesses a fully 


throttleable rocket engine for use 
in manned rocket flight with con- 
trol exercised at the pilot’s dis- 
cretion. 

Thiokol Chemical Corp. has an- 
nounced that all tests in its pre- 
flight rating program on the X-15 
aircraft engine have been success- 
fully completed. 

Designated the XLR-99-RM-1 
liquid propellant rocket engine, the 
power plant provides greater than 
50,000 Ibs of thrust. 

Safety features of the X-15 as- 
sure the engine will operate and 
shut down without endangering the 
pilot even during malfunction of 
any single component. 

Advanced technological problems 
had to be solved and new features 
engineered in the XLR-99. Among 


the problems were a continuously 
variable thrust, start-stop-restart 
capability and safety features. 

Among requirements for the 
XLR-99 were a controllable thrust 
over a specified range at the pilot’s 
discretion, repeated use and ex- 
tended service without major over- 
hauls. 


Solar to Produce 


Polaris Nozzles 

Research, development and pro- 
duction contracts for a new light- 
weight rocket nozzle and _ rocket 
motor cases for the Polaris missile 
have been awarded to Solar Air- 
craft Co. by Aerojet-General Corp. 

Solar will design and develop a 
lightweight nozzle for the missile. 
Nozzles, which fit onto the after 
end of the rocket motor, contain 
and direct hot gases released by 
the burning solid fuel. 


Lockheed to Acquire 
Grand Central Rocket 


Lockheed Aircraft Corp. has an- 
nounced an agreement to acquire 
50 per cent interest in the Grand 
Central Rocket Co. 

No terms of the agreement were 
disclosed beyond a statement that 
Lockheed expects to pay cash for 
the Grand Central Rocket common 
stock which it acquires. Grand 
Central Rocket is the nation’s 
fourth largest firm in the solid 
propellant field. 

Grand Central Rocket is working 
on a high-energy propellant for the 
Nike-Zeus program and is develop- 
ing an escape rocket for the 
Project Mercury man-in-space pro- 
gram. It also is carrying on many 
other research projects, including 
concept work for the National 
Aeronautics and Space Administra- 
tion on terminal stage motors for 
deep space missions. 

Under current plans, Lockheed 
and Petro-Tex Chemical Corp. will 
share equal ownership of Grand 
Central Rocket, which will retain 
its name and corporate identity. 


Pershing Motors 
To Be Mass Produced 


New manufacturing and _ test 
facilities at Thiokol Chemical 
Corp.’s plant at Marshall, Tex., 
will be used to apply economical 
mass production techniques for pro- 
duction of Pershing missile motors. 

Initiai flight tests of the Persh- 
ing are scheduled for this year. 
Thiokol also is producing motors 
for the LaCrosse, Falcon, Sergeant 
and Nike-Hercules missiles at the 
Marshall plant. 


Aerospace Officer 


Chandler C. Ross, vice president, 
engineering, Aerojet-General Corp., 
is new chairman of the Aerospace 
Industries Association’s Propulsion 
Technical Committee. 
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Continental Motors purchasing 
function is located at 10 separate 
plants, due to the different engines 
or products produced at these sev- 
eral locations. 

We are particularly interested in 
small and medium size vendors in 
meeting thousands of specifications 
peculiar to the engine business. 

Necessity over the past several 
years has developed an entirely dif- 
ferent purchasing policy in the 
selection of vendors. 

In the past, low price, together 
with sufficient facilities and finan- 
cial stability, were sufficient evi- 
dence of an approved source of 


supply. 


Technical Ability 


Today, the successful supplier to 
our company must qualify his tech- 
nical ability, his organization, and 
most important, the price and qual- 
ity control of his product. Lack of 
any of these important qualifica- 
tions in a supplier interferes with 
our ability to compete in the highly 
competitive engine market. 

When these qualifications are 
established, the vendor must fur- 
ther qualify his ability to meet 
changing engineering requirements 
and shipping schedules. 

The check list of prospective 
vendors is divided into the four im- 
portant qualifications of cost, qual- 
ity, service, and reliability. These 
same items also are used as a 
check list when considering addi- 
tional orders. 

Reliability covers, in addition to 
the financial position of the vendor, 
his record of labor relations, re- 
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search and development of prod- 
ucts, and consistent facility devel- 
opment. 


Financial Position 


The financial position of the 
vendor must be related to the items 
purchased, insofar as to whether 
the vendor, in quoting competitive 
prices, is yielding sufficient profit 
for continuance as a stable sup- 
plier. In turn, the financial policy 
of the vendor must include main- 
taining sufficient inventories of 
raw materials to meet emergency 
requirements. 

We are further interested in al- 
ternate sources of supply based 
upon the same policies expressed as 
requirements for original vendors. 


Continental Motors 
Purchasing Policy 


Continental Motors is particu- 
larly interested in small and 
medium size suppliers with as- 
sured technical ability, low 
prices, and, most important, 
quality control. 

The four most vital qualifica- 
tions for vendors are cos?, qual- 
ity, service and reliability. Re- 
liability covers, in addition to 
the financial position of the 
vendor, his labor relations rec- 
ord, research and development 
of products, and consistent fa- 
cility development. 

Today, the successful supplier 
to our company must qualify 
his technical ability, his organi- 
zation, and, most important, the 
price and quality control of his 
product. 


WE 
FEATURES 


How to Sell to 
Continental Motors 


Purchasing Agent, Industrial, Aircraft and Distributor Organizations 
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This relates to a percentage of the 
business based upon the usually 
unequal desirability of various 
vendors. 

In the continuance of business 
with an approved vendor, there also 
is the continuing need for constant 
investigation, as follows: 

1. The performance of the ven- 
dor in meeting the needs of in- 
creased or decreased shipping 
schedules without endeavoring to 
establish cost penalties. 


Need Quality Control 


2. The performance of the ven- 
dor to protect us from excess cost 
in using his product or from war- 
ranty expense due to poor vendor 
quality control. 

3. The performance of the ven- 
dor in rendering technical assis- 
tance necessary to obtain better 
quality to improve the product and 
at the same time reduce costs. 

4. The performance of the ven- 
dor in maintaining or lowering 
prices at times of high demand 
rather than demanding all the mar- 
ket will stand. The increased vol- 
ume should reduce prices. 

5. The performance of the ven- 
dor in consistently quoting prices 
that are competitive to the field. 
Lack of such effort indicates a lack 
of stability and instills a lack of 
confidence in such vendors. 

We, at Continental, cannot be 
too emphatic in again repeating the 
necessity of vendors meeting the 
standards of quality control of 
their product. 

This, we feel, determines our 
ability to be competitive. 
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Note how 16-jaw chuck gripe 10”’-diameter, inner pulley disc on narrow portion of O.D. This permits ma- 
chining entire flange face. Accurate taper is generated by cam-operated sliding toolholder shown at right. 


No. 12 replaces two manual lathes, cuts time 53% 


Automatic cycle, fast setup cut job-lot costs...free oper- 


ator for other work. 


This fast, versatile setup may give you some new ideas on paring 
job-lot costs. Lewellen Manufacturing Company, Columbus, 
Indiana, uses it for machining three types of cast iron pulley 
discs in 15 sizes—in lots ranging from 50 to 100 pieces. 
Previously this work required two manually operated lathes. 
Now one operator does the entire job 53% faster on one Gisholt 
No. 12 MASTERLINE Automatic Chucking Lathe. 
Here’s how a typical inner pulley disc, 10” in diameter, is 
handled: To permit machining beyond the tapered face, the work 
is held on a narrow portion of the previously turned O.D. in a 
16-jaw chuck. A chuck-mounted mandrel with tailstock support 
provides rigidity for higher speeds and feeds. Gisholt MASTERLINE No. 12 
Front carriage tools turn the hub O.D. within .0005” and form Automatic Chucking Lathe 
the base radius. The flange is taper-faced from a cam-controlled 
sliding toolholder on the rear independent slide. A second tool for COMPLETE 
faces the hub end. Time, just 2.2 minutes, f.t.f. INFORMATION 
Change-over for different sizes averages less than 30 minutes. ,,, how the No. 12 
One 30° adjustable cam handles all tapers. Quick-disconnect fit- can cut your costs 
tings are easily reversed for tool relief when changing from inner on job-lots and pro- 
to outer discs. duction runs, con- 
tact your Gisholt 
Representative — 


or write for new 
catalog, Form 1213. 


Madison 10, Wisconsin Gishelt’s Extended 
Turret Lathes Automatic Lathes Balancers Superfinishers Threading ent 


Lathes « Factory-Rebuilt Machines with New-Machine Guarantee. 
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NEWS 


American Motors 
Co., Automotive Div. 
—Russe/l M. Downey 
has been appointed 
manager of retail man- 
power development. 


Libbey-Owens - Ford 
Glass Co.—Harold J. 
Yerger has been named 
administrative assistant 
to the vice president 
in charge of sales. 


Atlas Powder Co.— 
Andrew W. Shearer, 
former market research 
editor of Automotive 
Industries, has been 
named a fechnical 
press representative. 


Bendix Aviation 
Corp., Scintilla Div. 
—Stephen E. Gregoire 
has been named direc- 
for of engineering. 


Chrysler Corp. — 
Raymond C. Kobus has 
been promoted to pro- 
duction manager at the 
Dodge Assembly 
Plant. 
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General Motors Corp., Defense Sys- 
tems Div.—George A. Zink has been 
named director of process develop- 
ment. 

ACF Industries, Inc., Carter Carbu- 
retor Div.—Lyle V. Martin has been 
named advertising manager. 

Dana Corp.—P. J. Mazziotti has 
been named manager of research and 
development and Myron M. Schall 
and Orville E. Phelps have been 
named assistant managers. 

Yale & Towne Manufacturing Co., 
Yale Materials Handling Div.—Gerald 
A. Tamblyn has been promoted to as- 
sistant general sales manager of in- 
dustrial trucks. 

Black & Decker Mfg. Co., Indus- 
trial-Automotive Div.—Glen H. Tres- 
lar has been appointed general sales 
manager. 

Bendix Aviation Corp., Systems 
Div.—Dr. Russell D. O’Neal has been 
elected vice president, engineering; 
Roy J. Sandstrom was named general 
manager and L. B. Young was ap- 
pointed assistant general manager. 

General Motors Corp., Chevrolet 
Div.—Frank J. Winchell has _ been 
named assistant chief engineer of re- 
search and development. 

Allis-Chalmers, Defense Products 
Div.— Arthur F. Erwin has_ been 
named chief of advanced design. 

Ryan Aeronautical Co.—Lloyd R. 
Everingham has been named director 
of space laboratory. 

Libbey-Owens-Ford Glass Co.—Dr. 
Donald L. Martin has been named re- 
search director. 

Evinrude Motors—W. B. Smale has 
been named division engineer. 

Misco Precision Casting Co.—R. W. 
Arter was appointed industrial sales 
manager and J. C. Hall chief engineer 
of a new industrial division for in- 
vestment casting. 

Electric Storage Battery Co., Auto- 
motive Div.—R. A. Worrel has been 
named Exide merchandising manager. 

General Motors Corp., Motors Hold- 
ing Div.—W. Harvey, III was named 
general manager, succeeding H. M. 
Gould, who is retiring. 


General Motors Corp., Chevrolet Motor 
Div.—Kai H. Hansen (left) has been 
placed in charge of chassis design of al/ 
possenger cars and Newell H. McCuen 
hos been promoted to the engineering 
headquarters of General Motors overseas 
operations. 


Willys Motors, Inc.—James Beattie, 
Jr., has been named general sales 
manager. 

Ford Motor Co.—C. H. Dykeman 
has been appointed publications man- 
ager. 

Douglas Aircraft Co.—Charles B. 
Buckley has been appointed assistant 
to the president. 

Chrysler Corp., Car and Truck As- 
sembly Group—E. C. Shawe has been 
appointed plant manager of the St. 
Louis assembly plant. 

Ford Motor Co., Lincoln-Mercury 
Div.— Chase Morsey, Jr., has been 
named manager of the general mar- 
keting office. 

International Harvester Co.—Harry 
T. Phelps has been appointed indus- 
trial tractor and equipment sales rep- 
resentative. 

Beech Aircraft Corp.—Wyman L. 
Henry has been named marketing 
vice president. 

Houdaille Industries, Inc.—Joseph 
H. Reiff has been appointed vice pres- 
ident in charge of manufacturing en- 
gineering. 

A. O. Smith Corp., Smith-Erie Div. 
—H. D. Leisenring has been named 
director of marketing. 

Huck Mfg. Co.—Virgil P. Burgess 
has been named vice president and 
comptroller. 

Curtiss-Wright Corp., South Bend 
Div.—Leon B. Geithman has been ap- 
pointed Air-Car sales manager. 

Parker-Hannifin Corp., Power Cy!- 
inder Div.—George F. Topinka has 
been appointed chief engineer. 


Necrology 


Fred E. Walton, 75, an asso- 
ciate of the late Charles E. Ket- 
tering in the research depart- 
ment of General Motors Corp., 
died Feb. 11 in Pampano, Fla. 

Ludwig F. Peters, retired su- 
perintendent of Harley-Davidson 
Motor Co., died Feb. 2 in Mil- 
waukee. 

Henry Marx, 101, former presi- 
dent of the G. A. Gray Co., and 
a charter member of the Ameri- 
ean Society of Mechanical Engi- 
neers, died Feb. 8 in Cincinnati. 
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DESIGNERS AND MANUFACTURERS OF TURBOCHARGERS AND SPECIALIZED 
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AIRESEARCH ECONOMICALLY 
TURBOCHARGES SMALL TRACTORS 


AiResearch T-6 turbocharger 


International Harvester’s TD-9 


AiResearch’s small T-6 turbo- 
charger now enables the 282 
cu. in. engine on International 
Harvester’s new TD-9 crawler to 
develop a torque equal to a natu- 
rally aspirated engine 25 percent 
larger in displacement. This low 
cost turbocharger substantially 
reduces the unit cost of small trac- 


tors operating at this power level. 

Boosting this small block engine 
to 71 horsepower and greatly 
increasing its versatility, the above 
pictured T-6 modelalso provides up 
to 10 percent better fuel economy. 

Weighing 24 lbs. and measuring 
7%, in. in diameter, the T-6 is one 
in a complete line of AiResearch 


CORPORATION 


shows 18 percent more torque rise 


turbochargers which makes the 
turbocharging of small diesel 
engines economically desirable. 

AiResearch is a world leader in 
the development and production 
of air-cooled turbochargers and 
turbocharger controls for all major 
diesel engine applications. Your 
inquiries are invited. 


AiResearch Industrial Division 


9225 South Aviation Blvd., Los Angeles 45, California 
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An Editorial 


Automotive Leadership 


REALLY Leads 


Automobile Manufacturers Association 

Vehicle Lighting Committee presented a 
most important report to the Night Visibility 
Committee of the Highway Research Board. 
In this paper, the author, T. R. Kilgour of 
Chrysler Corporation, outlined publicly for the 
first time, the full extent of the personnel and 
facilities which are used by the automotive in- 
dustry in the development and refinement of 
vehicle lamps and signaling devices. The vital 
significance of this presentation was that it 
illustrated the important fact that when the 
automotive industry considers its problems of 
improvement and advancement, it really leads 
technical progress for the public benefit. 

THIS DYNAMIC QUALITY OF AMERICAN auto- 
motive engineering is a major asset of our 
National economy. Many members of the indus- 
try may wish to use detailed information about 
such projects to demonstrate the unique values 
of domestic automotive engineering. A _ key 
point in the presentation by Mr. Kilgour con- 
cerns the findings which resulted from visibility 
tests which simulated actual driving conditions. 
Observers expressed a unanimous preference for 
an amber front turn signal as compared with a 
white signal of equal candlepower. On the basis 
of data from these tests a report has been made 
to motor vehicle administrators with the sug- 
gestion that “restrictive laws or regulations in 
several jurisdictions should be amended to per- 
mit use of the amber front turn signals, as is 
permitted in the Uniform Vehicle Code and 
most state laws.” 

ALSO, AS A PUBLIC SERVICE, THE POSSIBILITY 
of effecting improvements in school bus warning 
signals were investigated. These tests cul- 
minated in the following action: 

1. SAE intensity specifications for school 
bus warning lamps were increased by a 
factor of 3. 

2. The recommendation was made to school 
bus authorities to paint areas surround- 
ing school bus warning lamps black. 


QO: JANUARY 12, 1960, A MEMBER OF the 
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THE TESTS SHOWED THAT THIS CONTRIBUTES 
materially to contrast, and thus effectiveness, 
of these signals. 

ONE OF THE OUTCOMES OF THE INDUSTRY PRO- 
GRAM on turn signals has been expressed in the 
action of industry representatives on the Uni- 
form Vehicle Code Lighting subcommittee; 
under instruction from the AMA Vehicle Light- 
ing Committee and based on test observations 
they were instrumental in having the minimum 
visibility distance for turn signals increased in 
the Code from 100 feet to 300 feet. 

IN ADDITION, THERE HAS BEEN AN extensive 
program for improvement of headlighting. It 
would require many pages of lengthy text to 
merely summarize even this important chapter 
of the advances which have been made through 
group action. Furthermore, the industry group 
has been active in public service programs to 
promote good vehicle lighting practices. Three 
books on headlight aiming procedures have been 
prepared and approximately 100,000 copies of 
these booklets have been printed. The majority 
of these have been distributed to dealerships, 
garages, service stations, law enforcement 
agencies, inspection stations and others directly 
concerned with headlight aiming. Task forces 
of industry experts have given valuable field 
aids to local governmental jurisdictions to help 
them establish worthwhile and useful programs. 

IN BRIEF, WHAT THIS ALL ADDS UP to now is 
that all these committee members, task force 
participants, engineers, designers, field test 
group experts and the company executive officers 
who sponsored these functions, deserve a timely 
and appropriate salute. They deserve a special 
commendation—“Well done, Sirs.” This kind of 
practical effectiveness in automotive design and 
operations leadership is more valuable to the 
American Public than a whole regiment of legis- 
lators working on new restrictive legislation. 
We all have a duty to beware of those who advo- 
cate the substitution of restrictive legislation 
for automotive improvement through creative 
design, research and engineering. 


Editor and Publisher 
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> Can You Use 
Process Engineering Service 
Like This? 


Ainsworth Precision Castings Co. 
Springfield, Tennessee 


Complete system for Zinc plating and Iridite—designed, fabricated, installed 
and serviced by Allied Research to turn out auto window channels, gear shift 
and directional signal components. 


Here's what Allied Research did to give Ainsworth ““Turn Key” service: 


1. Planned the entire layout and operational 6. Set up procedures for regular qualitative 
details. testing of coatings and solutions. 


Recommended and presented complete 7. Executed an extensive training program 
cost analysis of processes, equipment and for operators. 
supplies necessary . . . and furnished them. 8. Entire operation completed ahead of 
schedule even though overall construction 
was badly delayed by weather . . . produc- 
tion personnel merely turned the key, and 
started operations. 
PROCESS ENGINEERING SERVICE can help you. 
Planned and constructed S complete Whether you require a single piece of equipment 
waste disposal system for treating cyanide or a complete system. Write for complete details. 
wastes. 
Let us quote on your plans for renovation or new 
Installed 14-station zinc-IRIDITE auto- installation .. . call your Allied Field Engineer. 
matic, 12-station zinc barrel line, and a He's listed in the yellow pages under "Plating 
still line. Supplies”. 


Reconditioned existing equipment and 
integrated it with new equipment to make 
the installation both economical and 
efficient. 


Allied Research Pr oducts, INC. 4004-06 €4st MONUMENT STREET « BALTIMORE 5, MARYLAND 
BRANCH PLANT: 400 MIDLAND AVENUE e@ DETROIT 3, MICHIGAN 
West Coast Licensee for Process Chemicals: L. H. Butcher Co. 


chemicol Processes, Anodes, 


® 
Rectifiers Equipment, and Supplies for Metal Finishing Chromotes Coatings Brighteners Supplies Equipment 
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Developing 
Patterns of 


The economic improvement of 
many hitherto backward areas 
of the world is beginning to 
open up vast new markets for 
automotive goods. In these lo- 
calities there is an increasing 
awareness of new problems and 
an urge to look for guidance in 
resolving them. ECE, because 
of its international stature and 
sphere of political influence, will 
play an increasingly important 
role in providing this assistance. 


International Automotive 


by 
HARRY C. DOANE 


Assistant to Vice President, 
Engineering 
GENERAL MOTORS CORP. 


Chairman of the 


AMA INTERNATIONAL 
LIAISON COMMITTEE 
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STANDARDS 


commercial, and legal fields of activity, but it has such a 

multiplicity of meanings and translations that discus- 
sions of the subject are often confused through failure to 
clarify the specific sense in which the word is employed. 


A traditional and clear-cut pattern for the use of the 
term “standardization” has marked the American automotive 
industry almost since its beginning. The earliest of the 
standards efforts of the industry’s original trade association, 
the Association of Licensed Automobile Manufacturers, were 
concerned with material and dimensional problems. Direc- 
tion was taken from pioneers in the automotive industry 
who were primarily concerned with questions of uniformity 
and interchangeability. This is the meaning attached to the 
very early endeavor to establish written types of specifica- 
tions or standards for what we now regard as the lowly, 
garden variety SAE 1010 carbon steel and standards of a 
humble but very important sort concerned with nuts, bolts, 
and screw threads. 


Te word “standards” is widely used in engineering, 


Early Engineering Societies 


This work was promptly channeled into the professional 
hands of the Society of Automobile Engineers (sic) before 
that group merged with the Society of Aeronautic Engineers 
and coined the word “automotive” and became the Society 
of Automotive Engineers. This approach was distinctive in 
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J. H. HUNT (Ret.) 
General Motors Corp. 


CHARLES W. JACKMAN 
Chevrolet Division, GMC 


DONALD D. BLANCHARD 
A. E. 


the sense that the effort was all 
routed through technical people of 
that period. It very soon displayed 
the characteristics of being con- 
cerned primarily with such aspects 
of materials and components as are 
indicative of the determination to 
mass-produce motor vehicles with 
parts having a high degree of re- 
liability and interchangeability. 


A great deal of American experi- 
ence had been gathered over sev- 
eral decades in the business of 
evolving standards and document- 
ing them into a form consistent 
with industry practices’ before 
these standards began to take on a 
new hue, and in some instances 
also serve another purpose. 


Public Officials 
Become Interested 


Examination of the history of 
the early Twenties shows that the 
growing use of the motor vehicle 
and its challenge of state borders 
and regional travel limitations 
brought about an interest of public 
officials in certain mutual problems, 
such as automobile lighting equip- 
ment. 


The mud paths had by then been 
replaced by some paved roads. The 
automobile had become reliable to 
the point that it was used over a 
wider geographic area and was 
driven on into the twilight and 


LARRY M. BALL 
Chrysler 


darkness at speeds at least several 
times as great as the horse-drawn 
vehicles of a decade or two earlier; 
hence, headlighting immediately 
became a critical problem. 


Motor vehicle administrators 
found themselves vested with legal 
authority to regulate headlighting 
equipment, especially in terms of 
its brightness above lamp mount- 
ing height, where the brightness 
caused glare. Hence, these officials 
became involved in optical prob- 
lems and turned readily to the II- 
luminating Engineering Society 
and to the Society of Automotive 
Engineers. This was an area where 
technical competence existed on a 
non-competitive basis and where 
engineering standards had already 
begun to make their oppearance in 
a form which the official might util- 
ize to make his regulations. 


This marked a second era in 
American automotive standardiza- 
tion practices and techniques be- 
cause from this point on through 
the decades there has been an in- 
creasing use by regulatory authori- 
ties of engineering standards as an 
equitable and enforceable type of 
control over selected aspects of 
motor vehicle equipment. The sound 
bases established by these stand- 
ards became recognized in state 
regulations, sometimes state 
laws, and finally in the codification 
of recommended uniform motor ve- 
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BROOKS SHORT 
Delco-Remy 


hicle laws, commonly known in the 
United States as the “Uniform Ve- 
hicle Code” (National Committee 
on Uniform Traffic Laws and Ordi- 
nances ). 


Variations 
in Standards 


It is possible that some stand- 
ards have been written mainly 
from the viewpoint of serving the 
needs of motor vehicle adminis- 
trators, and a considerable number 
may have been strongly influenced 
by the points of view and opera- 
tional problems of motor vehicle ad- 
ministration. However, the funda- 
mental concept of American auto- 
motive standards has been the 
development of technically sound 
material for the basic purpose of 


VAL J. ROPER 
General Electric Co. 


assisting the engineers to design 
and produce motor vehicles in 
which quality and interchangeabil- 
ity are basic considerations. 

This synoptic report of Ameri- 
can automotive standardization ac- 
tivities is a background for under- 
standing the interests and roles of 
the American automotive engineer 
in connection with today’s develop- 
ment of international standards. 

It is a matter of growing im- 
portance to the automotive indus- 
try in America and abroad that the 
endeavor to develop and utilize 
standards on an international basis 
has reached significent proportions 
and that the exact nature of these 
standardization efforts is begin- 
ning to spell itself out in unmistak- 
ably clear terms. 


Problem of Interchangeability of Parts 


In the days before World War II 
there was barely a common interest 
between Europe and the United 
States in the matter of automotive 
equipment. Europeans had seen 
demonstrations of the interchange- 
ability of American automotive 
parts. Indeed, in 1908 the British 
had awarded the Dewar trophy to 
the three Cadillacs which had been 
brought from America, disassem- 
bled, parts scrambled in one heap, 
and then re-assembled into opera- 
tional vehicles. Nevertheless, each 
country in Europe pursued its own 
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course, developed its own distinc- 
tive designs and types of automo- 
biles, and in some instances, even 
took pride in the complete individ- 
ualization of all components. Some- 
times it was considered good busi- 
ness practice to keep an individual 
manufacturer’s parts non-inter- 
changeable so far as competition 
was concerned. Although scientific 
societies abound in Europe, engi- 
neering societies did not develop 
along lines comparable with those 
in the United States, and standard- 
ization programs did not have the 


RALPH H. BERTSCHE 
GM Truck & Coach Division 


same outlook or virility. 

When it came to trying to estab- 
lish any common bond across the 
Atlantic, European components 
were smaller for the traditionally 
smaller vehicles, and this condition 
persists even today. 


Different 
Engine Designs 

Even more significant than di- 
mensional differences are the non- 
parallel paths along which engine 
development has occurred. Europe, 
for the most part, has not used the 
high compression engine typical of 
United States practice, a difference 
which still makes it impossible to 
establish common denominators as 
in ignition equipment, for ex- 
ample. 

There now seems to be a trend 
in Europe to vehicles of somewhat 
larger size, and there certainly is a 
beginning of a trend in the United 
States to somewhat smaller ve- 
hicles. This, coupled with a much 
greater interchange of goods, has 
begun to apply an _ accelerative 
force to the interchange of ideas 
and standards between Europe and 
the United States. 

In 1949 a significant new factor 
was created under the aegis of the 
United States when an Internation- 
al Convention (Treaty) on Motor 
Transport was developed in a con- 
ference in Geneva. 
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INTERNATIONAL STANDARDS 
LIAISON COMMITTEE 


SOCIETY OF AUTOMOTIVE ENGINEERS 
Engineering Committees 


NATIONAL COMMITTEE ON UNIFORM 
TRAFFIC LAWS AND ORDINANCES 
SUBCOMMITTEE ON LIGHTING 


I 


Industry INSPECTION HANDBOOK 
VEHICLE LIGHTING SUBCOMMITTEE ON INSPEC 
VEHICLE NOISE Electronics COMMITTEE 
COMMITTEE Spociaticts 
¥ 
a 
LIGHTING & VEHICLE IGNITION VEHICLE 
SIGNALING NOISE INTERFERENCE INSPECTION 


Brussels Working Party 


1SO Committee TC 22 


International Committee 
of Experts 


International Commission 
on Hiumination 
Committee W3.3.5 


U. S. National Committee 
of C.1.E. 


American Standards Association 
Economic Commission for Europe 


Working Party 29 and 
Working Party 20 


U. S. State Department 


Economic Commission for Europe 
Working Party 29 


American Standards Assoc. 
Acoustical Standards Board 


U_ S. National Committee 
of 1.E.C. 


International Standards 
Organization Committee 


4 + 


U. S. National Committee 


American Standards 


of 1.E.C. Association 


International Special 
Committee on Radio 


Committee D-7 


Interference 


American Standards Assoc. 
Committee C-63 


TC-43 and its Subcommittee 
wo? 


1 
Commission TC 29 


Technical Assistance 
for State Department 


For this conference the Automo- 
bile Manufacturers Association ar- 
ranged to provide the State De- 
partment with the technical ser- 
vices of a highly qualified indi- 
vidual in the person of John H. 
Hunt (now retired from General 
Motors Corp.) to serve as an 
American delegate and to assist in 
developing the international treaty 


Diagrammatic Illustration of AMA Parent Struc- 
ture of ISLC, Its Subcommittees and the Societies 
and Organizations with Whom ISLC Collaborates 


The lower section of the diagram lists some of 
the many organizations with or through whom 
the work of ISLC is carried on. Because of the 
variable and complex pattern of operation, 
no attempt has been made to diagram the 
interrelation of these groups. 
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AUTOMOBILE MANUFACTURERS ASSOCIATION 
BOARD OF DIRECTORS 


Presidents of the U. S. 
vehicle 


BUREAU PERMANENT INTERNATIONAL 
DES CONSTRUCTEURS D'AUTOMOBILES 
TECHNICAL COMMITTEE 


AMA comm: 
ENGINEERING ADVISORY COMMITTEE 


jittee similar to AMA-EAC 


V.P.’s in charge of engineering 
of U. S. vehicle manufacturers 


AMERICAN ASSOCIATION OF MOTOR 
VEHICLE ADMINISTRATORS 
COMMITTEE ON ENGINEERING & 
VEHICLE INSPECTION 


AMA 
INTERNATIONAL STANDARDS 
LIAISON COMMITTEE 


Domestic divisions 


| 


Ranking engineers from Export 
and 


AMA-TTMA 
SUBCOMMITTEE ON 
VEHICLE BRAKES 


Industry 
Specialists 


iate 


Appropr 
Industry consultants 
or committees 


VEHICLE 
BRAKES 


VEHICLE SAFETY 
GLAZING, ETC. 


U. S. State Department 
Interstate Commerce Commission 
Bureau of Public Roads 

Working group on braking of 


the Economic Commission for 
Europe—Working Party 29 


American Standards Association | 
Committee B-1 


International Standards 
Organization TC-22 and 
others 


2 


U. S. State Department 

Economic Commission for Europe 
Working Party 20 and 
Working Party 29 


American Standards Association 
Committees 


International Standards Organization 
Technical Committee 22 and others 


American Standards Association 
Committee 7-26 


International Standards Organization 
Committee TC-22 


INTERNATIONAL STANDARDIZATION 
of Motor Vehicle Equipment and Components 
through Technical Standards, 
Recommendations to Governments and National Regulations 


document. Mr. Hunt, a past presi- 
dent of the Society of Automotive 
Engineers, an outstanding author- 
ity on standardization techniques 
and practices, and the original sec- 
retary of the industry’s Engineer- 
ing Liaison Committee, now the 
AMA Engineering Advisory Com- 
mittee, was particularly qualified 
for his role at this international 
conference. He had seen and par- 
ticipated in development of a very 
basic co-operative relationship be- 
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tween the American industry and 
the American Association of Motor 
Vehicle Administrators. Moreover, 
he had participated in the program 
which resulted in the development 
of the Sealed Beam headlamps and 
the standardized type of American 
turn signal equipment. 

The outcome of the international 
conference was a document which 
made giant strides in the elimina- 
tion of artificial barriers between 
European countries which might 


have prevented motor vehicle trans- 
portation from growing to a 
healthy, economic, and useful tool. 


Standards 
for European Nations 
Earlier there had been developed, 
under the sponsorship of United 
Nations (UN), the Economic Com- 
mission for Europe (ECE). As 
specified in terms of the original 
(Turn to page 60, please) 
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“FIRST” in design and man- 

ufacturing techniques, the 

automatic transmission for 
the Chevrolet Corvair marks the 
first example of a transaxle to be 
produced in volume in the USA. 
As manufactured by the Chevrolet- 
Toledo Transmission Plant, it is an 
exceedingly compact assembly fea- 
turing modern methods. As will 
be shown later, the final assembly 
of the transmission is integrated 
on a special assembly conveyor us- 
ing the differential assembly (sup- 
plied by another Chevrolet plant) 
as the assembly fixture. Thus the 
final assembly as shipped from this 
plant is the transaxle as a unit. 
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ORVAIR 
TRANSAXLE 


in Production 


By Joseph Geschelin 


DETROIT EDITOR 


Much of the equipment for the 
manufacture of the Corvair trans- 
missions consists of new or rebuilt 
machines taken from surplus equip- 
ment available in various General 
Motors plants. Most noteworthy 
of these is the extremely compact 
transfer machine for the aluminum 
case, originally a W. F. & John 
Barnes transfer machine used for 
machining the extension for turbo- 
glide. 

Another “first” is the battery of 
eight transaxle final test machines, 


Perspective view of final 

assembly line. Differential 

assemblies come in on the 

short section of the line at 
the left. 


One of the six Lamb final 

test stands installed near 

the end of the final assem- 
bly line. 


developed by Chevrolet, designed 
and supplied by Lamb. They take 
the entire assembly, permit check- 
ing of the full operating cycle of 
the transmission and, in the proc- 
ess, provide an inspection of the 


entire mechanism, including the 
differential assembly and _ drive 
shafts. 

Perhaps the most noteworthy 
feature of this operation is that the 
transmission was detailed for pro- 
duction release by engineers and 
draftsmen from Chevrolet central 
engineering located physically in 
the Toledo plant, working with the 
resident engineer’s staff. This un- 
usual procedure was essential in 
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Close-up of valve body side of case 
showing some of the detail of valve 
porting. 


this instance because the manufac- 
turing tolerances and even the con- 
figuration of component parts was 
so designed as to be produced at 
minimum cost. Moreover, the de- 
sign department had immediate 
proximity to the master mechanic’s 
specialists responsible for tooling 
each item. 

Apart from the influence of this 
arrangement on tooling program, it 
paid off handsomely in organizing 
and greatly simplifying the final 
assembly operation. Despite the 
compactness of the mechanism and 
the variety of parts and compo- 
nents, the individual steps in as- 
sembly are so simple and accom- 
plished with such ease as to have 
the appearance of a very routine 
and fast moving procedure. 

It is unnecessary to admit that 
the processing of this unit involves | 
so many parts and operations as to . 14.955 
defy extended treatment in article 2 _ 17.172 14.9457 
form. Consequently, this report is <a 
confined to a limited number of 14.055 
selected parts mainly to give some 12 12.295 14005 
impression of interesting high- 
lights. 


The Kreuger-Barnes machine at the start of the case machining line. 


reduces the number of parts and station Kreuger-Barnes machine 
fastenings, it demands great care with a central indexing table and 
in die casting to avoid the risk of four operating heads. The first sta- 
porosity. tion rough-mills the servo face 

A unique feature of the machin- which has the valve body. The next 
ing setup for the case is that it is station drills, combination drills 
finished completely in just two and chamfers 26 holes. Twelve of 
machines. First of these is a five- these are drilled through; 13 are 


TRANSMISSION | 


Let us consider first the trans- 
mission case. As illustrated, this 
is an aluminum alloy die casting of 
intricate detail, produced in the 


die casting department of the plant Note: Diameters E, GH, ond J must be Note: Pitch ‘Dia's 60 eplines mus? be con 
centric wi d tr ithin . 
in 600 ton and 1200-ton Castmaster allel within .0005 per in. axis 
machines. Apart from the large axis established by Dia's F & T. 

L must be concentric within 


number of operations involved in Diameters R & S must be concentric .001 T.1.R. and parallel within .0005 
roy within .010 T.1.R. with axis estab- inch with axic 
machining, the most noteworthy lished by Dia’s F & T. a ew 


feature is the unusually large area 


of valve body and porting incorpo- Sketch of turbine shaft to indicate some of the inspection operations and high- 
rated in the casting. While this lighting the nature of tolerances. 
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1360, 
NOTE: CHECK DIAMS. 1350 


FROM FLAT 
SURFACE 
NEAR HOLE 


9748 
8759 96 


THESE SURFACES MUST BE 
PARALLEL WITHIN .OO! 
AND SQUARE WITH DIAMS.L 
AND H RESPECTIVELY 
WITHIN 


835 
‘BIS DIA. 


____.1.800 DIA. 
MI 


Dic. H & N must be concentric within Dia. M must be concentric within .005 
with axis established by Dia's axis established by Dia's 
and L. 


Dia's F, K. and P.D. of must be 
atric within .002 T.1.R. with axis 


Must be free from burrs. 


conce 
established by Dia's J and L. 


Sketch showing the nature of the swaging oper- 
ation on the hypoid drive pinion shaft. 


drilled to a depth of %%-in.; one is 
drilled to a depth of 1%¢-in. The 
fourth station drills and chamfers 
26 holes. The last station finish- 
mills the servo face. 


The case now is transferred to 
the transfer machine. This machine 
was rebuilt from the basic W. F. 
& John Barnes transfer machine, 
used orginally for machining the 
relatively small transmission ex- 
tension. It is of pallet type and is 
quite short, having only nine sta- 
tions. Because of this, the case is 
indexed twice, makes the circuit of 
the machine twice before being 
completed. To this end the pallet 
is of two-station design, holding 
the case on one axis initially, the 
case being re-indexed by the opera- 
tor as the pallet returns to his sta- 
tion. 


Perhaps the most significant 
thing about this setup is that the 
pallet type machine is the one best 
way of maintaining the close toler- 
ances and relationships of the vari- 
ous bores and machined surfaces. 
It is doubtful whether older meth- 
ods, employing a line-up of single 
units, could produce acceptable 
parts. 


Operations are performed on 
both ends of the case at each sta- 
tion. These include: rough-boring, 
chamfering, and undercutting of 
the large diameters; drilling, cham- 
fering, and rough-boring of smaller 
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bores; drilling, counterboring, and 
chamfering of small holes; rough- 
facing of various faces; drilling 
and reaming; finish-facing and 
finish-boring; finish-milling, ream- 
ing, etc.; final operation is the tap- 
ping of various holes. 


TRANSMISSION 
TURBINE SHAFT 


An example of a swaged shaft is 
the transmission turbine shaft, as 
illustrated. This is received as 
seamless steel tubing of AISI C- 
1041 steel, cut to length, and 
swaged at the center section to a 
smaller OD for a length of roughly 
12'%-in. As finished, the shaft has 
three spline sections—one at each 
end, another near the left end. 


Following swaging the shaft is 
heat treated to produce a hardness 
of Re 28-32, then is straightened. 
This is followed by a series of Ex- 
Cell-O operations. The single 
spline end is finished in a No. 1212 
Ex - Cell - O - finish - turning of the 
bearing diameter, finish-turning 
the spline diameter, and facing the 
short end. The shaft then goes to 
a No. 112 Ex-Cell-O for finish- 
turning the bearing diameter, fin- 
ish-turning the two spline diam- 
eters, and facing the end. Next 
follows the boring of the short end, 
grooving on the OD, chamfering 
and facing the end in a No. 312 
Ex-Cell-O. This is done at one 


Detail of hypoid drive pinion shaft indicating the tolerances that must 
be held. 


spindle of the machine, the other 
spindle cutting two grooves in the 
long end. 


Another No. 312 Ex-Cell-O is 
tooled to finish the two spline diam- 
eters, bore the ID at the long end, 
cut a third groove on the OD, and 
face the end. Next, two cross holes 
are drilled. Six diameters then are 
finish-ground in specially tooled No. 
3 Cincinnati Centerless grinders. 


Splines at both ends are produced 
in Fellows 4GS gear shapers in two 
settings, the two splines at the 
long end being cut in a single set- 
ting. At the long end, the end 
spline has 17 teeth, the other spline 
has 19 teeth both being of 20/40 
DP. The short end spline has 22 
teeth and 24/48 DP. Pressure angle 
is 30 deg. for the three splines, 
maximum permissible error in in- 
volute profile and cumulative error 
in spacing being held to 0.0005 in. 
Splines are chamfered at both ends 
in Sheffield two-station machines, 
the inner spline at the long end 
being chamfered in a Modern Burr- 
master. Final operation is the su- 
perfinishing of OD’s in a Gisholt 
No. 51A Superfinisher. 


HYPOID DRIVE 
PINION SHAFT 


Another example of a swaged 
shaft—the hypoid drive pinion 
shaft—features considerable intric- 
acy of operations. It has an in- 
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ternal involute spline section, an 
external drive gear, and an exter- 
nal involute spline section. To pro- 
vide the smaller bore required for 
the internal spline, the tube is 
swaged at one end for a distance 
of some three inches, as shown in 
the sketch. Not only does this op- 
eration reduce the amount of ma- 
chining that would have been re- 
quired with a smaller bore tube, 
the reduction also increases the 
length of the shaft. Raw material 
is CD seamless steel tubing of 
AISI C-1041 steel, annealed and 
pickled. 


Shafts are heat treated to pro- 
duce a surface hardness of Re 32- 
36. First machining operation is 
the broaching of internal splines in 
un American vertical broaching 
machine, employing a broach which 
does the rough and finish-broach- 
ing in one pass. This section has 
eight teeth with DP of 8.888-in., 
pressure angle of 30-deg. Maxi- 
mum involute error and lead error 
are held to 0.0006-in. 


Following rough-turning and fac- 


ing, the shaft goes to a New Brit- 
ain GF copying lathe for finish- 
turning of the entire external pro- 
file, and facing. The turned OD 
and shoulder on the spline end are 
ground in a Landis grinder; then 
the opposite end is ground in a 


Norton Grinder. The ID’s at the 
gear end are bored, chamfered, and 
undercut in a No. 312 Ex-Cell-O 
precision-boring machine; then the 
ID is finish-ground on a Model 271 
Heald internal grinder. 


The drive gear, on the internal 
spline end, is produced on 8-spindle 
Cleveland No. 888 hobbing ma- 
chines. This is a spiral gear hav- 
ing eight teeth, 30 NP, PD of 
1.70278 in., normal pressure angle 
of 20-deg, and helix angle of 80.99 
deg. This is followed by hobbing 
of the external spline at the oppo- 
site end in the same kind of hob- 
ber. The spline has 43 teeth of 
32/64 DP with pressure angle of 
30 deg. 


The drive gear is burnished to 
obtain a surface finish of 15-mu 
(rms) on both sides of gear teeth 
in a Gisholt lathe. Then it is given 
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Final inspection sketch of the transmission reverse ring. It shows the tolerances 
as well as relationships of various elements. 


« complete and detailed inspection. 
Some impression of the nature of 
the tolerances specified for this 
shaft may be gained from the 
sketch showing inspection opera- 
tions. 


REVERSE 
RING GEAR 
Among the unique parts involved 
in this transmission is the slender, 
reverse ring gear, received as an 


Armasteel casting. Most of the 
heavy metal removal takes place in 
the first operation—roughing all 
over in a 10-in. 12-spindle, Type I. 
Bullard. Then the ID, OD, and two 
faces as well as chamfers are preci- 
sion-turned in an Ex-Cell-O No. 312 
precision - boring machine. The 
large diameter internal gear is pro- 
duced by broaching in a vertical 
Colonial broaching machine, rated 
(Turn to page 70, please ) 


Heald Model S-10-station machine for producing planet pin holes in the planet 
carrier. 
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Falcon bodies on one of the trim lines at Lorain. They are now enroute to 
the station where the front suspension is installed. 


Assembling 
the 


FALCON 


By Joseph Geschelin 
DETROIT EDITOR 


ABRICATION of the unitized 

Falcon body as well as final 

car assembly at the Lorain 
assembly plant of Ford Motor Co. 
reveals many distinctive features. 
This distinctiveness undoubtedly 
stems from unique product design 
teamed up with specialized manu- 
facturing techniques. 

Let us consider first the major 
stages of car assembly, starting 
with a painted and trimmed body. 
One of the first steps is the instal- 
lation of front end suspension 
elements, brake assembly, steer- 
ing linkage and other details at 
the front end of the body struc- 
ture. This is illustrated in the 
view showing trimmed bodies mov- 
ing on the waist-high conveyor. 

Adjustment of camber and caster 
is effected at the start of this line 
by means of the massive C-shaped 
fixture which is transported on an 
overhead hoist. This operation is 
so basic and so important that 
several additional fixtures are pro- 
vided as stand-by to tide over 
regular periods of checking and 
readjustment of the fixture then 
in use. 

Start of the final assembly con- 


Upper left— 

Portion of the final assembly line, fol- 

lowing engine drop, showing the meth- 

od of preparing running gear compo- 
nents in advance of decking. 


Immediate left— 
The powerplant assembly and drive- 
line are installed at this point on the 
final assembly line. The assembly is 
supported by the first fixture of three 
provided for the vehicle. 
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Unique Design of Ford's 

Compact Car Makes 
. Necessary Some Unusual 
Assembly Techniques 


veyor system is illustrated here. 
As the conveyor chain comes up 
from the floor it is fitted with 
three simple fixtures on which the 
car is to be built. One of these is Close-up of one of the stationary welding bucks. This one handles the weld- 
at the front to support the power ing of the balloon assembly. 

plant; the intermediate fixture, 
near the rear end, has pads at a 
suitable angle for proper align- 
ment of the body; while the rear 
fixture supports the rear axle and 
spring assembly. 

With this arrangement power- 
plant installation takes place near 
the start of the line rather than 
later on as in conventional prac- 
tice. Near the line is the engine 
dress-up area where the engine 
assembly, including the proper 
transmission, is prepared while 
mounted on a massive hanger. At 
the assembly line, as illustrated, 
the powerplant is lifted out of the 
hanger by means of an overhead 
hoist, then is lowered onto the 
front fixture on the assembly con- 
veyor. At the same time the drive 
line is attached loosely to facili- 
tate joining at both ends. 
Meanwhile, the conveyor pro- 


View inside one of the large R. C. Mahon spray booths. The paint shop con- 


Sresees forward and operators sumes some 1250 gallons of primer and more than 2000 gallons of color 
instail other underbody parts, enamel each 16-hour day. Batteries of spray guns may be seen on the wall 
including the exhaust system, in the background, permitting operator to change from one color to another 


in ten seconds. 


completing all fastenings that can 
be buttoned up at this stage. Next 
comes the body drop as illustrated. 
Bodies come in from the prepara- 
tory assembly line, mentioned 
earlier, where the front suspen- 
sion, brakes, steering linkage, and 
other parts were installed. They 
are lowered by means of the 
power-actuated hoist, accurately 
aligned in place. Ford calls this 
operation “decking.” Immediately 
the operators on the floor and in 


The body drop or “decking" opera- 
tion. The body is lowered over the 
chassis components on the conveyor 
line, buttoning-up of attachments start- 

ing immediately. 
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the pit begin to complete the in- 
stallation of parts and buttoning- 
up of all fastenings. As the line 
moves along the cars are fitted 
with radiators, grilles, hoods, 
front fenders, bumpers, etc., etc. 

Body fabrication is quite dis- 
tinctive, differs in many respects 
from the methods employed on any 
other make. Starting at the begin- 
ning, consider that the front end 
section up to the cow! is built up 
as an integral sub-assembly in 
fixtures riding on a merry-go- 
round conveyor. 

Meanwhile, the center section of 
the underbody is moved into a 
multi-spot welder where numerous 
brackets and framing parts are 
spot-welded in place. Then the 
center section, rear section, and 
front and assembly are _ trans- 
ferred into a large  three-post 
welding machine where they are 
welded together into an integral 
underbody assembly. Incidentally, 
the galvanized structural parts 
and rocker panels are welded in 
place at this station. 

While this is going on, the side 
panel assemblies are prepared on 
another merry-go-round welding 
conveyor line in readiness for 
final body assembly. 

Body assembly is completed in 
two separate stages in stationary 
welding bucks. The first group of 
framing fixtures makes up the 
“balloon” assembly, i.e., the entire 
body shell without underbody. 
Then the balloon is transferred 
to the second group of welding 
bucks where the upper structure 
is welded securely to the under- 
body and front section. 

todies now are removed from 
the welding buck, fitted onto a 
body skid, and transported by 
overhead conveyor to the body- 
in-white area. 

From body-in-white the bodies 
are transported to the paint shop 
on the second floor. Noteworthy 
feature here is the battery of 
large R. C. Mahon spray booths 
together with communicating dry- 
ing ovens. 

Finish painted bodies now are 
delivered to the trim line which 
consists of four separate conveyor 
lines. Here are installed the wir- 
ing, glass, hardware, soft trim, 
etc. Upon completion of trim items 
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First stage of final car assembly takes place along this line. Bodies from the 

trim department are transferred to this conveyor and are fitted with front 

suspension, front brakes, steering linkage, and other parts. In the foreground 

is the huge fixture for adjusting camber and caster. Stand-by fixtures may 
be seen at the left. 


Close-up at end of the tire and wheel assembly line. Equipment in the fore- 

ground is one of the latest models of the Micro-Poise wheel balancing 

machine. Fully automatic in operation, it enables the operator to clear a set 
of five tires in one minute. 


the bodies are transferred to the 
waist-high conveyor, mentioned 
earlier, where the front end sus- 
pension and other parts are in- 
stalled. 

One of the important sub- 
assembly stations serving the final 
assembly line is the area for pro- 
ducing wheel and tire assemblies. 
Here they have a fully automatic 
system for automatically mount- 
ing the tire and automatic infla- 


tion at the next station. A note- 
worthy feature in this department 
is the latest example of the Micro- 
Poise wheel balancing machine. 
This piece of equipment makes it 
possible to balance a set of five 
wheel and tire assemblies in one 
minute. The only function of an 
operator at this station is to select 
the balance weight indicated by 
the machine and drive it in 
place. a 
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Cutaway view of the transversely- 
mounted ADO.15 power plant reveals 
the primary drive sleeve, coaxial with 
the crankshaft end and splined to the 
clutch driven plate, with the intermedi- 
ate gear and transmission input shaft 
below. The differential is housed in a 
separate casing bolted to the side of 
the crankcase. 


and assembly installations at 

the Austin factory at Long- 
bridge, near Birmingham, the Brit- 
ish Motor Corp. foresees a vast 
and long-term market for its revo- 
lutionary baby car introduced last 
August. Combined output of the 
Austin Seven and Morris Mini- 
Minor is currently running at 
about 3000 a week, and gradually 
building up to present capacity. 
Meanwhile, most of the existing 
production lines are being dupli- 
cated, for the ultimate weekly 
target is 8-9000 units. 

While final assembly of the car, 
code-numbered ADO.15, is divided 
between Austin and the Morris 
plant at Oxford (the two models 
are identical except for minor de- 
tails), production of engines and 
gearboxes is concentrated at Long- 
bridge. The 51.79-cu in. engine is 
basically the same as the small 58- 
cu in. power unit used for another 
range of B.M.C. cars, but mechani- 
cal changes as well as the added 
volume required justified putting 
in a great deal of entirely new 
plant equipment. 

Alterations include not only a 
different crankshaft with a shorter 
throw to reduce piston displace- 
ment, but also transverse mount- 
ing of the engine, and its integra- 
tion with the underslung gearbox 
driving the front wheels. The fact 
that the transmission housing is 
bolted to the pan face of the cylin- 
der block (and also serves as an 
oil sump) meant that both these 
castings must be very accurately 
machined to insure perfect align- 
ment of the coupling gear train. 

This design also calls for close 
tolerances in gear machining in 
order to minimize noise, since the 
entire transmission—embracing the 
differential, synchromesh gearbox 
and intermediate gears from the 
crankshaft—is housed in an alu- 


Arr by the new machining 
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Austin Production Highlights 


PART | 


By David Scott 


Special European Correspondent 
for AUTOMOTIVE INDUSTRIES 


minum casting located directly be- 
neath the driver’s feet. Here it 
should be noted that, because of 
the parallel engine-gearbox layout, 
the power flow even in top gear 
involves as many as five separate 
gears instead of the usual two at 
the rear axle. 

An outstanding example of how 
Austin has mated precision gear 
manufacture with mass production 
is the automatic Link Line for 
countershafts that was initially de- 
scribed in A.I. of December ‘1 1958, 
before it was installed at Long- 
bridge. The original line of 25 
stations has now been extended to 
31 by adding six machines at the 
start which turn, wash and mark 
the four-gear cluster prior to hob- 
bing. Cycle time is one minute, 


and four operators are in attend- 
ance, 

First machine is a Wickman 7!4- 
in. six-spindle chucking automatic 
into which the rough forgings are 
loaded by hand. This turns the OD 
of the first-, second- and third- 
speed gears, forms the neck be- 
tween two and three, drills and 
reams half-way through the shaft, 
cuts the internal retaining-ring 
groove at one end of the shaft, and 
cones the exposed end to form an 
accurate center for subsequent gear 
cutting. 

From here on al! unloading and 
loading is automatic. Ejected 
shafts fall onto the lower end of 
an inclined conveyor that carries 
them up to a gravity track feed- 
ing the second and _ identical 
chucker. Downward movement of 
blanks on the track is regulated by 
a series of escapement barriers, 
while conveyor travel is controlled 
by interlocking limit switches that 
stop the previous machine when the 
conveyor is full. 

The second Wickman is loaded 
by a transfer arm, and completes 
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Start of the 31-station automatic link line for gearbox coun- 

tershafts, showing the second Wickman six-spindle chucking 

machine (center) that receives semi-turned forgings from 

the first of these machines (hidden behind the inclined con- 

veyor). Rough-turned blanks are then conveyed through the 
Dawson washer at the left. 


the turning, drills and reams the 
remainder of the bore, and grooves 
and cones the other end. Shafts are 
unloaded onto a curved gravity 


chute fitted with similar interlocks 
to prevent pile-ups behind. At the 
end of this chute a pusher on a 
pneumatic ram plunges through the 


bore to expel trapped swarf. 
From here the shafts drop onto 
a chain elevator that carries them 


| 


B.S.A. multi-tool lathe, following the second Wickman chuck- 
ing machine, skims the diameters of the four-gear cluster. 
It is fed by a Hymatic loader, and finished shafts are car- 
ried by a gravity chute and belt elevator to another Dawson 
washer. Air rams straddling the exit track (extreme left! 


brake the downward roll of each shaft. 


to the start of a Dawson washer 
that removes cutting oil and any 
remaining swarf. An exit chute 
deposits the workpieces end-on on 
a belt elevator which carries them 
to the Hymatic loader suppling a 
B.S.A. multi-tool lathe. Incoming 
shafts are released singly to roll 
down gravity rails onto a carrier 
which raises each one into position 
between the lathe centers. 


White-metal bush- 
ings are pressed 
into the front cam 
bore at this sta- 
tion on the As- 
quith transfer line. 
Split liners rolling 
down the inclined 
chute from the vi- 
brating hopper at 
the right drop 
singly into the 
motor - driven 
loading arm that 
positions them in 
front of the hy- 
draulic ram. 


The tailstock then advances into 
the coned bore to push the other 
end of the shaft against the chisel- 
point drive spindle. When the car- 
rier retracts and the drive engages, 
the tool slide feeds across the work 
to skim the four gear diameters. 
At the end of the cycle the shaft is 
ejected onto a gravity chute lead- 
ing to a belt elevator that trans- 
ports it to another Dawson washer. 

Clean, dry blanks are now con- 
veyed beneath a small hydraulic 
press which stamps the metal for 
part-identification and with a steel 
mark for later hardening. Finally 
a chain elevator carries the shafts 
to the start of the gear-cutting sec- 
tion of the line that has been de- 
scribed before. 

In brief, this begins with a series 
of five Churchill hobbers, the first 
two (in parallel because of the 
long cycle time) cutting the large 
fourth-speed gear, the second pair 
similarly doubling up on the third- 
speed gear, and the fifth one hob- 
bing the small first gear. The slat- 
type conveyor passing these ma- 
chines incorporates storage banks 
at each of the duplicated units, and 
shafts approaching in a_ vertical 
position are automatically deflected 
to bypass the first of these feed 
channels if that one is already full. 
Work is thus shared between the 
pairs of hobbers. 

At each hobber a preload arm 
slides a shaft from the end of the 
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Roller-track storage bank, holding 950 castings, supplies the 
cylinder block transfer lines via elevators and a bridge 
spanning the gangway. The automatic lines are in three 
banks forming an "S", and combine six sections with a total 


of 100 stations. 


storage bank across the slat con- 
veyor to within reach of a trans- 
fer arm that swings it through 
180 deg for loading into the ma- 
chine. When each gear is cut the 
transfer arm returns the workpiece 
to the conveyor which advances it 
to the next operation. 

After washing and gaging, the 
blind second-speed gear is cut on 
three tandemed Fellows-England 
shapers with similar loading mech- 
anisms. Washed and gaged again, 
the clusters then pass through two 
Churchill rounding machines that 
treat the teeth of the first spur 
gear, and a sequence of three cham- 
ferers for the individual helical 
gears. Next come another washer, 
a manual station where tooth ends 
are chamfered by filing, and four 
Churchill Red Ring shavers. 

Following final washing and 
overall gaging, the diameters of 
the three helicals are ground on a 
Newall machine. Layshafts are 
then ready for hardening. Like 
most other production lines for the 
ADO.15, this one will be dupli- 
cated in the future. 

Cylinder blocks are machined on 
a series of six automatic transfer 
lines with a total of 100 stations. 
The input storage area, with a ca- 
pacity of 950 castings received 
from outside suppliers, consists of 
parallel roller tracks. A stop bar 
at the lower end of each track is 
manually depressed to _ release 
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blocks singly onto a right-angled 
exit track. This curves down to 
floor level to the base of a verti- 
cal elevator that feeds a short over- 
head conveyor bridging the aisle. 
Each incoming block actuates the 
lifting mechanism that raises it to 
the bridge level. It is then carried 
across the aisle and lowered to the 
floor by a similar elevator on the 
other side. 


Two blanks of 
Austin-built twin- 
spindle finish bor- 
ers machine the 
cylinders. Blocks 
are manually load- 
ed from the cen- 
tral incoming con: 
veyor onto the 
vertical units that 
bore two ata 
time, indexing au- 
tomatically be- 
tween cylinders 
The seven ma- 
chines on each 
side of the con- 
veyor give an av- 
erage cycle time 
of 51.5 seconds. 


Crankshaft ends are drilled and tapped on this seven-station 
drum-type automatic built by Archdale using Austin unit 
Work fixtures are shielded by semi-circular splash 
guards to prevent swarf from reaching the locaton pads. 


Transfer lines are in S-form lay- 
out with the three lengths con- 
nected by gravity or power rollers 
and automatic loaders. The first 
five use Austin-built unit heads, 


columns and bases (similar to those 
described in AI of July 15, 1956); 
and the center beds feature up- 
ward clamping. All machining is 
dry. 


(Turn to page 63, please ) 
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Body Rust-Proofing and Final Assembly 


at 
Chrysler's 
Delaware 
Plant 


PART II 


By Charles A. Weinert 


EASTERN EDITOR 


ART I of this article, describ- 
P= the body-finish operations 

at Chrysler’s Delaware As- 
sembly Plant, appeared in the 
February 15 issue of AUTOMOTIVE 
INDUSTRIES. Following is Part II, 
which covers final-assembly pro- 
cedures on Plymouth, Dodge and 
Dodge Dart automobiles. 


Final car assembly operations begin with the placing of 
floor-conveyor pedestals. 
Sub-assembly area for stub frames is immediately adjacent 
to the right. Notice the pedestals are affixed to the con- 
veyor plates and are coming up from below floor level. 


sub-assembled stub frames on 
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Body structure of 1960 Plymouth, Dodge and Dodge Dart. While only a portion 
of the stub frame is shown (dotted lines), the connecting points of stub frame 
to unitized body will be seen. 


modification, 

In the Delaware Assembly Plant, 
for example, an entirely new floor- 
type conveyor had to be installed 
which included the building of a 
pit 12 feet wide, 8 feet deep, and 
about 700 feet long. Numerous ma- 


Final Car Assembly 


For the changeover from con- 
ventional body-chassis construction 
to unitized body with separate stub 
frame on 1960 models, Chrysler’s 
assembly facilities required major 


At this stage of final car ye the "chassis" is almost 
ready for body drop. Note how the rear axle is supported 
by the rear pedestal. Also that the propeller shaft and 
exhaust system, as well as brake piping, are connected de- 
spite no framework between front and rear sub-assemblies. 
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DELAWARE ASSEMBLY 
PLANT 


LOUIS B. KAZMEROWSKI 
PLANT MANAGER 


Joined Chrysler in 1957 in the ca- 
pacity of general production super- 
intendent, Delaware Assembly Plant. 
In 1958 he was named production 
manager in charge of all assembly 
operations. His appointment as plant 
manager took place in October, 1959. 

Before coming te Chrysler Kaz- 
merowski had 14 vears’ experience in 
the automotive and aircraft manu- 
facturing fields. He is a native of 
Baltimore, Md., and a graduate indus- 
trial engineer. 


terial-handling equipment and de- 
vices likewise had to be designed 
and built to suit the configurations 


Bodies are delivered to the main assembly line by overhead 
conveyor, and with precise timing and positioning meet the 
mechanical components carried on the floor-type conveyor. 
The correct number of shims to provide alignment with the 
stub frame are taped to the body when it arrives. 


TOP MANAGEMENT AT CHRYSLER'S 


LOUIS J. PACE 
PRODUCTION MANAGER 


Came with Chrysler in 1951 as as- 
sistant divisional superintendent of 
the Delaware Tank Plant. When the 
plant was converted to automobile 
assembly in 1956, Pace was named 
superintendent, administrative staff. 
In May, 1957, he was appointed 
superintendent of final car assembly ; 
in May, 1958, was named general 
production § superintendent; and_ in 
November, 1959, was appointed pro- 
duction manager. 


Pace is a native of Philadelphia, 


of the new workpieces. Therefore, 
the final assembly line and the 
techniques employed are, for all 
practical purposes, completely new 
from start to finish. 

This portion of the article will 
be confined primarily to final car 
assembly, and details of body as- 
sembly operations preceding body 


ANTHONY M. CERRA 


MANAGER OF PRODUCTION 

ENGINEERING 

Joined Chrysler in 1957 as senior 

engineer in the Plant Engineering 

Department. He was promoted to his 

present position in 1958, and as man- 

ager of production engineering is 

responsible for plant engineering. 
tooling, and maintenance. 


Prior to coming with Chrysler he 
was in the automotive, steel, and elec- 
tronics equipment manufacturing 
fields. Cerra is a native of Carbon- 
dale, Pa., and received his mechanical 
engineering degree at the University 
of Maryland. 


drop will only be briefly mentioned. 
Essentially, when the body is ready 
for drop, it is assembled complete 
with doors, front fenders, hood, 
glass, wiring, fuel tank, steering 
gear, and front radiator support— 
but less radiator, grille, bumpers, 
seats, and interior trim. 

In place of the usual chassis 
frame, assembly operations at 
Chrysler now begin with the bare 
stub frame in a sub-assembly area. 
While this frame is being sus- 
pended on hangers from an over- 


After attachment of underneath parts and wheels and tires, 
the floor conveyor ramps down fo place the car on its own 
wheels and, at the same time, release the assembly pedes- 
tals. These pedestals remain fixed to the conveyor plates, 
simply looping around the end of the conveyor. 
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head conveyor, front shock ab- 
sorbers, radius rods, rear engine 
support base, and upper and lower 
suspension arms with ball joints 
and wheel spindles, are installed 
in that order. 

It will be of interest to note that 
caster and camber adjustments are 
made at this stage of the sub-as- 
sembly operations, using a gaging 
fixture for corree positioning. 

Brake backing plates, brake 
shoes, wheel bearings, and hubs 
are then installed, followed by 
brake adjustment and installation 
of piping plus brake hose to the 
two wheel cylinders. A_ short 
length of metal fuel line is also 
placed within the frame, with rub- 
ber hose connectors at both ends. 
Additionally, the steering linkage 
is applied, ready for later connec- 
tion to the pitman arm. 

This completes the stub frame 
sub-assembly. 

Main assembly is handled on a 
straight-line, floor-type, steel-plate- 
section conveyor which contains 
permanently-mounted pedestals. 
Two of these pedestals support the 
stub frame, and one supports the 
rear axle—for each car—during 
assembly operations. The rear 
pedestal, by means of alternate 
notchings, provides for handling 
the two wheelbases (118 and 122 
in.) of cars being assembled on the 
same line. 

At the start of main assembly 
operations, the stub frame is placed 
on the front two pedestals by an 
overhead conveyor leading from the 
sub-assembly area. Then the rear 
axle—which has been sub-assem- 
bled in a similar side area and has 
leaf springs attached—is loaded 
by conveyor onto the rear pedestal. 

The first operation is mounting 
of the power plant in the stub 
frame. This component includes 
the engine, transmission, starter, 
cooling fan, water pump, genera- 
tor, distributor, fuel pump, and 
exhaust pipes—but not the car- 
buretor. 

Despite the fact that with this 
setup there are two major sub- 
assemblies not joined together, the 
muffler and tail pipe, as well as 
propeller shaft and brake line from 
front to rear brakes, are positioned 
and fixed in place after installation 


of the power plant. 

Front torsion bars are installed 
next and adjusted, followed by 
mounting of the carburetor and in- 
line fuel filter, and connection of 
fuel lines from carburetor to fuel 
pump and from stub frame to fuel 
pump. Vacuum lines are likewise 
connected; and radiator hose and 
heater hose attached to the engine. 

The brakes are then bled, even 
though the front and rear sub- 
assemblies are still not permanent- 
ly located. The hydraulic brake 
fluid supply is contained in a large 
tank located above and outside the 
building. Bleeding is accomplished 
with an overhead-suspended pipe 
rig which has a fluid supply hose 
for connection to the master cylin- 
der pipe. The master cylinder is 
not yet part of the system, coming 
in later with mounting on the fire- 
wall of the body. The pipe rig also 
has two horizontal pipes—one each 
side of the assembly line—with in- 
let connections at both ends adja- 
cent to the wheel-cylinder bleed 
screws. These inlet connections are 
fitted with rubber hoses, flow is 
controlled by hand-operated valves, 
and vacuum assists the pull of 
fluid through the brake lines. 

At this stage, the “chassis” is 
now ready for the body. 

The body comes into the final 
assembly line on an overhead con- 
veyor. Meanwhile, it has been 
checked against a fixture which 
gives a direct reading for the num- 
ber of shims required to provide 
correct front-end alignment with 
the stub frame. These shims are 
fastened in place with masking 
tape. 

Body drop positioning is un- 
canny, considering the fact that 
one conveyor is feeding onto an- 
other. From observation, the two 
mating pieces come together per- 
fectly. 

After body drop, attachment is 
made by bolting at the front end, 
then at four rearward locations. At 
this stage of the operations, work 
stations are provided below floor 
level for attachment of underneath 
parts. The rear cross member of 
the stub frame is connected to the 
body cross member under the front 

floor with three bolts each side. In 
addition, the outrigger on the stub 
frame is connected by bolts to an 
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angle bracket welded to the front 
firewall of the body—on both sides. 

Rear spring ends are attached, 
axle mounts finally tightened, and 
rear shock absorbers installed. 
Then, exhaust line mounts to body, 
main fuel line connections, sway 
bar installation, hookup of brake 
master cylinder, and joining of 
steering linkage to pitman arm 
take place. 

In this same below-floor-level sec- 
tion, wheels and tires are also in- 
stalled. From that stage, the car 
shortly goes on its own wheels to 
subsequent stations. 

Of particular interest here is the 
fact that the floor conveyor is 
ramped downward for placing the 
weight of the car on its own 
wheels. At the same time the as- 
sembly pedestals are released. 
These pedestals, incidentally, re- 
main fixed to the conveyor plates, 
and simply loop below the end of 
the conveyor to move upside-down 
back to the initial starting position 
of the line. 

The assembly-line operations 
from then on are conventional in 
type, except perhaps for their se- 
quence. They consist principally of 
lamp testing and headlamp aiming, 
installation of front and _ rear 
bumpers, radiator, grille, horns, air 
cleaner, steering wheel, seats, and 
interior trim—essentially in that 
rotation. 

In closing, and since this factor 
is often overlooked, attention is 
drawn to the remarkable work ac- 
complished by Chrysler plant per- 
sonnel in readying the production 
equipment for so extensive a 
changeover. 

It will be recalled that new in- 
stallations of rust-proofing booths, 
tanks, conveyors, and oven equip- 
ment, together with installation of 
a new 700-ft-long floor conveyor, 
were needed to fill the 1960 model 
requirements. In addition, a very 
considerable number of plant equip- 
ment items, among them convey- 
ors, required redesign and modifi- 
cation. 

Much of this work, including 
the major installations, had to be 
started while 1959 model produc- 
tion was still in process—and then 
finally completed, during change- 
over shut-down, in a matter of 
about two weeks. 
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Primary 
Production 
Method 
for Motor 
Vehicles 


By 
Andrew W. 
Shearer 
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Entire body of the Chrysler Valiant—from the floor pan to the fenders—comes 

together and is welded on a continuous moving “gate-line” system. Photo shows 

loaded side gates swung into the line and locked in place as floor pan and side 

members are welded at the framing station. Heavy-duty welding guns of 75 and 
150 kva are used to assure higher-quality welds. (Chrysler Corp.). 


Resistance Welding Applications Mushroom 
Under Impetus of Automation, and the Trend 
Toward Unitized Body Construction 


‘ 


metals in a wide range of sizes and shapes. The modern automobile 

is essentially a resistance-welded structure made up of thousands of 
individual welds. The recent swing toward the unitized-type body has 
resulted in an increase of about 300 per cent in the number of welds re- 
quired over separate body-and-frame construction. 

Resistance welding is a group of welding processes in which two or 
more metal parts are joined together by the combined use of heat and 
pressure. The heat is generated by resistance to the passage of heavy 
electric current from electrodes—copper or copper-alloy rods, dies, or rolls 
—across the joint location. There is no external heat source. Current is 
generally supplied through a welding transformer, which transforms the 
high-voltage, low-amperage power-line supply to practical high amperages 
at low voltages for welding. 

Pressure (the electrode force) to complete a resistance weld is supplied 
through the contacting electrodes by either hydraulic or pneumatic cylinders, 
or manually by foot or hand levers through linkages or some other means 
Both electric current and pressure are closely regulated and controlled at 
all times. 

Since no fluxes or filler materials are used, any special properties de- 


| VY LEXIBLE and fast, resistance welding is used’ to join many types of 
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Special multi-spot hood welder with fifteen 43-kva transformers and 50 double- 
acting air-operated guns arranged for series welding. Both fixed and movable 
dies are provided with large lead-in type locators for proper positioning of 
hoods. Air toggle clamps assist locators in aligning hood. Air-operated auto- 
matic lift rails strip part from dies after welding. Production is about 180 
assemblies per hour (Precision Welder and Flexopress Corp.). 


sired in the weld must be included 
in the workpiece or result from the 
welding operation itself. Practically 
all of the engineering metals can 
be resistance welded in plate thick- 
nesses up to one in.; however, not 
all types of resistance welding are 
applicable for all metals or thick- 
nesses. ‘ 

Obviously, the easiest metals to 
weld are those that have a high 
resistance to current flow. The 
metals most commonly resistance 


welded are low-carbon steels in 
plate, sheet, rod, wire, or extruded 
forms. But by the use of preci- 
sion welding timers or controls and 
machines with fairly high kva rat- 
ings, sound welds can be produced 
on aluminum, copper, brass, bronze, 
magnesium, silver, and other mate- 
rials. Furthermore, dissimilar met- 
als can often be welded by the re- 
sistance method more readily than 
by some of the other joining 
methods. 


AUTOMOTIVE INDUSTRIES, 


The specific resistance welding 
processes include spot, seam, pro- 
jection, percussion, flash, and up- 
set welding. While these methods 
differ in equipment and_ tech- 
niques used, all of them are suited 
to quantity production of both 
large and small parts. Resistance 
welding has the fastest known 
heating cycle of any metals join- 
ing method in practically all ap- 
plications. As a result, various 
forms of resistance welding but 
particularly spot, seam, and pro- 
jection, are widely used in the 
automotive as well as other mass- 
production industries. 


Definitions of the various resis- 


tance welding processes discussed 


below are taken from: 1) Welding 
Handbook, Fourth Edition, Section 
Two, published by the American 
Welding Society; and 2) Resis- 
tance Welding, prepared by Re- 
sistance Welding Committee, Amer- 
ican Welding Society, and _ pub- 
lished by Reinhold Publishing 
Corp. Similarly, descriptions of 
the equipment used are taken from 
the same two sources. 


SPOT WELDING 


This type of resistance welding 
derives its name from the fact 
that the weld is in the form of a 
“spot” or “nugget.” Coalescence 
is produced by the heat obtained 
from resistance to the flow of elec- 
tric current through the work- 


Three - station auto- 
matic assembling and 
spot welding machine 
takes six different bat 
fle assemblies and in- 
serts, positions, and 
welds them to an elip- 
tically-shaped muffler 
body. It has 96 hy- 
draulically operated 
water-cooled welding 
guns produces 
48,000 welds per hour 
using 3000 baffle as- 
semblies and 500 muf- 
fler bodies per hour 
(Federal Machine and 
Welder Co.). 
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Special double-flash butt welder with two 100 kva trans- 
formers is tooled for welding automotive transmission 
bands. A resistance flash-butt weld produces a joint of 100 
per cent efficiency which, therefore, can be of the same 


cross section as the band. No special preparation of the 
forging for making the welded joint is necessary. After 
welding, the joints are broached free of flash, the forging 
is cut between the bosses, machining is finished, and a com- 


pleted band is the result (Taylor-Winfield Corp.). 


pieces, which are held together 
under pressure by electrodes. It 
is by far the most common of the 
various resistance welding meth- 
ods because it is the most versa- 
tile. 

There are four successive stages 
involved in making a spot weld 
(see below). These are usually 


automatically by an 
sequence control and 


governed 
electrical 
contactor: 

1) Squeeze time—interval be- 
tween initial application of the 
electrode force and first applica- 
tion of the welding current. 

2) Weld time—time that weld- 
ing current flows through circuit. 


Special purpose unit called a "fender bender" folds fende- 
blanks into rough fender shape and welds joint below 
headlamp prior to placing fender into draw press (Resist- 


ance Welder Corp.). 


3) Hold time — period during 
which pressure (electrode force) 
is still applied after current flow 
has stopped. 

4) Off time — point at which 
electrodes are taken off work and 
opened. 

Spot welds may be made either 
singly or in multiples. For sin- 
gle welds, the current path may 
be direct or indirect. For multiple 
spot welds, current flows through 
more than one weld spot during 
any specific period of time. They 
may be in series or in parallel. 

Pulsation welding is a form of 
spot welding in which the current 
flow is interrupted more than once. 
It is a technique employed when 


Monautronic V-2 electronic feedback 
spot welding control is shown set up 
on a truck tailgate assembly line. Volt- 
age of current across the face of each 
weld is measured and compared with a 
previously programmed “command” 
voltage (related to temperature re- 
quired for type of weld being made). 
If control senses if cannot meke a 
good weld, operation is halted so op- 
erator can correct fault. (The Budd 
Co.!. 
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Eighty-six welding guns and eleven 50 kva transformers 

are used in this special multi-spot welder. 

automobile rear roof panel to front roof assembly and lug- 

gage compartment reinforcement to rear window reinforce- 
ment (Swift Ohio Corp.). 


an adequate weld cannot be ob- 
tained with one period of con- 
tinuous current flow and enables 
the handling of thicker parts. 

Roll-spot welding, another vari- 
ation of the basic process, is the 
making of separated spot welds 
with circular (rotating)  elec- 
trodes. It is used primarily on 
sheet, tube, or plate when a series 
of welds is required, and produc- 
tion volume is sizable. 

The fast production rates ob- 
tainable with spot welding have 
boosted it to a top position among 
automotive fabricating methods. 
Much of it is used for such appli- 
cations as instrument panels, hood 
panel assemblies, radiator cradle 
assemblies, axle housings, engine 
rocker arm covers, body sheet 
metal, chassis frames, and numer- 
ous small part assemblies and 
sub-assemblies. 


Equipment 


Machines for spot welding vary 
from small, manually operated 
units to large and elaborately in- 


It spot welds 


strumented equipment designed 
to produce welds of unusual qual- 
ity. A standard piece of resistance 
welding equipment has the follow- 
ing three principal elements: 

1) An electrical circuit, consist- 
ing of a transformer, a current 
regulator, and a secondary circuit 
to conduct the welding current to 
the electrodes. 

2) A mechanical system that 
holds the workpieces and applies 
the required welding force or 
pressure. 

3) A control system. This may 
be a simple weld timing device or 
a combination of mechanical ac- 
tion sequencing and weld timing 
devices. 

These three elements control 
the three major variables in re- 
sistance welding operations: 1) 
current; 2) welding force or pres- 
sure; and 3) time of current flow. 
In addition, jigs, fixtures, special 
sequencing controls, voltage and 
current regulators, special tooling, 
handling devices, etc., may be 
used. 

There 


are two basic types of 


Special dual transformer, multi-spot welder employs air- 
operated indexing fixture for making eight equally spaced 
spot welds in the bottom of a compressor housing, joining 
the vane assembly at the rate of about 170 units per hour. 
(National Electric Welding Machines Co.). 


welding machines used for mak- 
ing single spot (or projection) 
welds. These are stationary (or 
pedestal) machines and portable 
(or gun) welding machines. Both 
types may use either direct or 
lever action. 

Stationary (pedestal) machines 
are built using direct action 
(press type) in which the mova- 
ble electrode has a vertical mo- 
tion in a straight line, or lever 
action (rocker-arm type) in which 
the movable electrode has a ver- 
tical motion in an arc. 

Press-type machines are gener- 
ally recommended for all projec- 
tion welding and many spot weld 
ing applications of better qual- 
ity. In this type of machine, the 
movable electrode and welding 
head are moved in a straight line 
and guided in bearings or ways. 
Standard press welding machines 
are furnished in capacities of 5 
to 600 kva and greater, and in 
throat depths up to 48 in. They 
may be air, hydraulic, or motor- 
operated, but the last-named type 

(Turn to page 58, please) 
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News of the 
MACHINERY INDUSTRIES 


Foundries in Market 
for New Equipment 


With an anticipated increase in 
output of 15 per cent in 1960 and 
20 per cent in 1961, the Nation’s 
foundries are going to need more 
than $500 million of new capital 
equipment. 

At least these are the major con- 
clusions drawn in a report ema- 
nating from a national survey re- 
cently conducted by the American 
Foundrymen’s Society. 

This survey of the metal cast- 
ings industry also indicates that 
the foundries expect to spend 
nearly $6.8 billion for materials, 
supplies and special services—in 
producing an estimated 37.6 mil- 
lion tons of finished castings dur- 
ing 1960 and 1961. 

According to the study, 62 per 
cent of the new capital equipment 
will be required for modernization, 
and 88 per cent for expansion of 
capacity. 

Most generally needed is more 
efficient materials-handling equip- 
ment—some 58 per cent of all the 
respondents and 68 per cent of the 
larger ferrous foundries listing 
needs along this line. 

More efficient molding and core- 
making equipment is near the top, 
with 57 per cent of the ferrous and 
65 per cent of the non-ferrous 
foundries reporting such needs. 

New equipment for cleaning and 
finishing of castings follows, being 
listed by 49 per cent of the foun- 
dries. 

Better sand-conditioning equip- 
ment is mentioned by 39 per cent 
of the foundries. 

New shell-molding equipment is 
listed by nearly 25 per cent of the 
ferrous foundries with a capacity 
of over 25,000 tons annually. 

One out of every four ferrous 
foundries also lists new annealing 
and heat-treating equipment and 
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By Charles A. Weinert 


new melting equipment; while 65 
per cent of the non-ferrous group 
report needs for new melting equip- 
ment. 

Other needs given in the survey 
include new equipment for safety 
and hygiene (14 per cent of the 
respondents); laboratory and test 
equipment (11 per cent); machine 
tools (11 per cent); and casting 
machinery (10 per cent). 

The survey was made in connec- 
tion with plans for the forthcom- 
ing AFS Castings Congress and 
Exposition—which is to be held in 
Philadelphia, Pa., May 9-13. 


Around the Industry 
Ex-Cell-O Corp. — has acquired 

Optical Gaging Products, Inc. of 

Rochester, N. Y., makers of chart- 


Survey of Metal Castings 

Industry Indicates Need, 

During Next Two Years, of 

About $500 Million Worth 

of New Equipment for 

Modernization and Expan- 
sion of Capacity 


gages and staging fixtures for 
optical projectors, as well as lay- 
out machines. Willis De Boer will 
remain as president of the new 
Ex-Cell-O subsidiary. 

Buhr Machine Tool Co.—Wil- 
liam Bournias has been named 
chief engineer. 

Heald Machine Co.—promotions 
of three executives in internation- 
al activities were recently an- 
nounced. Wayne H. Folger has 
been made general manager of 
Heald Machines, Ltd., Birming- 
ham, England. Charles H. Munsey, 
former general manager at Bir- 
mingham, has been named to the 
newly-created position of assis- 
tant export sales manager and will 
be headquartered at Worcester, 
Mass. Frank L. Abbott is moving 

(Turn to page 61, please) 


New In-Line Transfer Machine for Carburetor Bodies 


Pioneer Tool & Engineering Co., Chicago, has built this transfer machine for 

Marvel-Shebler Products Div. of Borg-Warner Corp., Decatur, Ill. It was de- 

signed to drill, tap, counterbore, spot-face and ream 54 different carburetor 

bodies at the rate of 200 parts per hour. Holding fixtures are clamped and 

shuttled hydraulically. Lights and switches are combined in the control panel 
to facilitate control by the operator. 
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METALS 


by William F. Boericke 


Steel Activity Levels Off 


After a runaway production rate 
in the first weeks of the year steel 
activity shows signs of levelling 
off. Indications were plentiful as 
February drew to a close that the 
terrific pace of January had slowed 
down. In general steel is in good 
supply, and fears of a premature 
price rise have abated. Prices of 
foreign steel have been cut, espe- 
cially heavy steel products, as much 
as $25 a ton. Some buyers are can- 
celling or rejecting foreign steel if 
they can do so. Premium steel has 
departed and expensive conversion 
deals are on the way out and un- 
regretted. Many steel users have 
asked the mills to push back deliv- 
ery dates although actual cancel- 
lations are negligible. Chief among 
those asking deferment are farm 
equipment manufacturers and 
heavy roadbuilding equipment 
firms. As yet the automobile man- 
ufacturers have not asked that any 
of their orders be held up, but steel 
men are uneasy because of appar- 
ently lower sales than expected of 
the new cars. Steel warehouses are 
beginning to turn down increased 
mill offerings for the second quar- 
ter, a change from their earlier 
attitude. Their own business has 
declined and some declare their in- 
ventories, except for galvanized 
and cold rolled sheets, are higher 
than desired. 


Steel Inventories Rebuilt 

There is no doubt that steel in- 
ventories have been rebuilt at a 
much faster rate than anticipated. 
Heavy shipments were made to 
steel users in December and indica- 
tions are that January shipments 
were even heavier. Early predic- 
tions that major consumers couldn't 
rebuild inventories until late spring 
have proved to be wrong. Now 
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With Steel in Good Supply. Fears of a Premature Price 
Rise Have Abated. Prices of Foreign Steel Have Been Cut 


convinced that adequate steel sup- 
plies will be available for their 
needs, consumers seem determined 
to keep stocks at normal levels and 
avoid costly inventory build-ups at 
a time when interest rates are high 
and banks none too willing to make 
loans. In consequence, the build-up 
of consumer inventories may be 
three to five million tons less than 
anticipated on the first of the year. 
This of course throws a burden on 
the mills to carry larger stocks 
themselves to provide for any sud- 
den demand. 


Record Year Still Likely 


A record year for steel still is 
likely, but enthusiastic estimates of 
a 130-135 million ton output are 
being scaled down. Inland Steel’s 
president is quoted as forecasting 
1960 steel ingot output as some- 
where above 120 million tons. This 
is in line with estimates from U. S. 
Steel. It would still be comfortably 
ahead of the record 117 million 
tons in 1955. 

March is traditionally an out- 
standing steel month and producers 
are looking to it for a hint on what 
the second quarter has in store 
for them. In the interim, steel 
stocks have sold off dismally on 
Wall Street, presumably discount- 
ing a lower operating rate ahead 
and lessened profit margins for pro- 
ducers. While this has no direct 
influence on steel production it does 
have some indirect effect in caus- 
ing consumers to reconsider a pro- 
gram for increasing inventories or 
plant expenditures and to delay 
placing orders until the financial 
skies clear. 


Scrap Market Lower 

A more respected portent is the 
behavior of the steel scrap market. 
This has shown rather pronounced 
weakness with prices sagging. The 
explanation is that both dealers 
and consumers do not expect the 
current ingot rate to last much 


longer. The anticipated scrap boom 
resulting from iron ore shortage 
isn’t going to occur unless resump- 
tion of navigation on the Great 
Lakes is delayed much longer than 
the unusually mild winter would 
indicate. Steel mills are well sup- 
plied with scrap. The upturn in 
blast furnace output because of use 
of taconite pellets, sintered ore, 
and the new oxygen furnace opera- 
tions, have lowered pig iron costs 
and hence dependence on scrap. 
Some mills are now using 70 per 
cent hot metal and 30 per cent 
scrap compared to the reverse at 
an earlier period. 


Copper Appears Stable 
at 33 Cents 

When Phelps Dodge announced 
it would price its copper at 33 cents 
a pound, thus joining ranks with 
Anaconda and Kennecott, it vir- 
tually assured stability of the 
metal’s price at least through the 
first quarter of the year and prob- 
ably well into the second quarter. 
Beyond that there is wide differ- 
ence of opinion. There is little 
doubt that larger supplies of cop- 
per will be available, and whether 
the market can absorb them is a 
moot question. Southern Peru 
Corp. has begun to ship upwards of 
11,000 tons a month of copper from 
its huge Toquapala mine. Strike 
settlements at nearly all the mines 
and smelters will raise U. S. output 
to over 100,000 tons a month. 
Larger production is in prospect 
from Chile. Consumers are quite 
aware that a copper surplus looms 
ahead unless curtailed production 
takes place later in the year and 
will be averse to building up inven- 
tories. In a review of the copper 
situation a British spokesman esti- 
mated world production in 1960 at 
4.1 million tons against world con- 
sumption of 3.8 million tons, an 
apparent 300,000 ton surplus. 


(Turn to page 58, please) 
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PRODUCTION 
and PLANT 


By C. J. Kelly 


QUIPMENT 


FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


A drag-link conveyor system removes the chips during operation 


Cylinder Blocks Manufactured by Automatic Machine 


ECENTLY introduced, a 27 station, 

39 spindle drill, coredrill, counter 
bore, chamfer and reaming machine 
is designed to process cylinder blocks. 
All of the heads employ double cyl- 
inder, self cleaning ways. Each of 
the main heads is equipped with a 
splined spindle and driving stud, 
while all heads utilize hydraulic feed. 
This machine was developed with 
block specification and dimension 
changes anticipated. To prevent the 
possibility of obsolescence the geared 


drill heads are changeable to meet 
any new engineering or design re- 
quirements. 

Standardization of components car- 
ried many of the advantages of unit- 
type machines to this transfer ma- 
chine. The spindles have antifriction 
ball or roller bearings, and the entire 
machine is equipped with an auto- 
matic lubrication system. This sys- 
tem supplies all 27 stations. The 
Foote-Burt Co. 


Circle 41 on postcard for more data 


Multi-Cut Saw 


NEW saw for slicing carbon bars 

has been designed in a high speed 
cutting range. It utilizes a 10 in. di- 
ameter circular blade and 5 HP drive 
motor. 

With a multiple cutting head, the 
machine will make up to nine slices 
simultaneously. Blade speeds can be 
varied to suit specific cutting opera- 
tions. It will handle stock 2% in. 
thick by 10% in. wide by 36 in. long. 

The machine is equipped with 
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power feed for production cutting, 
with powered rollers above and be- 
low the work, set on each side of the 
blade. 

Top and rip fence are replaceable 
because of abrasive action of the car- 
bon. Exhaust duct for dust collector 
is included. 

The machine is 8 ft long, 4 ft high, 
and 30 in. wide. Complete specifica- 
tions and prices are now available 
from W. F. Wells and Sons. 

Circle 42 on postcard for more data 


Track Switch 


COMPACT new track switch for 

power and free combination con- 
veyor systems furnishes adaptability 
to production needs. This automatic 
track switch is electronically con- 
trolled through limit switches and 
solenoids, or may be operated manu- 
ally through pull-chain attachments. 

Self-indexed carriers can 
themselves automatically in and out 
of pre-selected processing or free 
storage lines, to and from stations, 
areas, and departments, or will re- 
cycle if required. Carriers also may 
be routed through manually operated 
switches as desired. Switches are 
available for right or left-handed 
movement. 

By removal of the electronic unit, 
the same switch assembly may be 
used as a frog to allow smooth pas- 
sage back into power lines over a 
special floating tongue built into the 
switch. Chainveyor Corp. 


Circle 43 on postcard for more data 


route 


External Grooving Tool 


PECIAL snap-ring or O-ring grooves, 
chamfering and other external 
machining may be accomplished with 
a new necking cutter attachment. 
This new cutter combined with Max- 
well’s recess tool holders has adjust- 


== 


Necking cutter mounted in tool holder 


able stop collars that regulate the 
position and depth of the tool. 

This device may be utilized on drill 
presses, turret lathes, chucking and 
special machines. It can be supplied 
with interchangeable shanks, and is 
suitable for hand or mechanical feed. 
Maxwell Industries Inc. 

Circle 44 on postcard for more data , 
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EQUIPMENT 


GisHoLr 


Lood, start of cycle and unlood are the only manual operations required by this machine 


New 3F Fastermatic Automatic Chucking Turret Lathe 


introduced, a new auto- 
matic turret lathe features quick 
set-up and automatic cycle. 
Operating controls are grouped on 
an angle-mounted panel at the left of 
the chuck, on front of the headstock. 
These include cycle start, spindle jog, 
chuck-unchuck, coolant and machine 
on-off. A_ selector switch permits 
manual operation of additional ma- 
chine function controls, for setting up. 
The hollow hex turret, mounted on a 
massive saddle, performs the same 
work as done on a manually operated 
fixed center turret lathe. Turret in- 


dexing completes pre-set electrical cir- 
cuits for the next turret station’s op- 
erating cycle. 

The front and rear cross slides are 
designed to operate either indepen- 
dently or together with any or all hex 
turret stations. The rate of cross 
feed is the same as for the working 
hex turret station. Accessories such 
as the turret facing attachment, a 
lead screw threading attachment and 
a JETracer slide tool, are available 
for use on this machine. Gisholt Ma- 
chine Co. 


Circle 45 on postcard for more data 


Automatic Needle Bearing Assembly Machine 


This machine auto- 
matically feeds auto- 
motive transmission 
geors, greases the /D 
and loads 22 needle 
bearings into each 
gear. A high produc- 
tion rate is accom- 
plished by means of a 
hydraulically operated 
reciprocating slide, 
which permits the 
loading of a gear at 
each index of the slide. 
According to the 
manufacturer 2200 as- 
semblies can be com- 
pleted in an hour. The 
slide is arranged with 
two fixtures so that 
one assembly is being 
ejected while another 
is being loaded. Each 
cycle of this machine 
completes one finished 
geor. Rehnberg-Jacob- 
son Mfg. Co. 


Circle 46 on postcard 
for more data 


Fatigue Testers 


newly developed vibration 
fatigue testing machines, in which 
a vertical table movement is con- 
trolled entirely by a piston operated 
mechanism, have been announced. 
They are models 150 VP-D and 150 
VP-T. Table load capacity is 150 lb 
at 10 g’s of acceleration. For g 
values higher than 10 the load must 
be reduced. Maximum capacity is 
approximately 23 g. 

Acceleration and deceleration are 
regulated by the range selector, an 
automatic frequency control device. 

The range selector can be cut out 
and frequencies held at any desired 
point within the available range. Fre- 
quencies can also be changed man- 
ually. All American Tool and Mfg. 
Co. 

Circle 47 on postcard for more data 


Electronic Micrometer 


HE new model VDR is the latest 
T addition to a line of electronic 
micrometers. It is the first “opposed 
head” measuring device permitting 
pressureless measurement from two 
sides to the centerline of a fragile or 
compressible part. 

Opposing micrometer tips may be 
zeroed against each other at a se- 
lected reference position or at the 
anvil surface. Set-ups can be made 
using dummy parts and carriages 
which are placed between the two 


Opposed head electronic micrometer 


micrometer tips at the desired point 
of measurement. 

Electronic controls bring upper tip 
downward to touch top of part, lower 
tip upward through hole in lower 
anvil to contact bottom. Measure- 
ments to 20 millionths of an inch are 
automatically displayed on easily read 
counters. J. W. Dice Co. 

Circle 48 on postcard for more data 
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Micrometer Gauge 


A= developed micrometer 

gauge is said to provide an eco- 
nomical means for locating beveled 
and rectangular grooves. 

Known as the Truare Groove Loca- 
tion Gage, the tool is designed to 
measure the distance from the outer 
wall of a beveled or rectangular re- 
taining ring groove to a plane of 
reference located 0.4 to 1.4 in. from 
the groove wall. The gage may be 
used also for measuring the location 
of O-ring grooves, rectangular oil 
grooves, thread reliefs and other in- 
ternal recesses in bores and housings 
and external grooves on shafts and 
similar parts. The tool will accom- 
modate grooves in housings or shafts 
1.5 in. in diameter or larger. Truare 
Retaining Ring Div., Waldes Kohi- 
noor, Inc. 

Circle 53 on postcard for more data 


New Contouring Machine 


Precision control to increments of 
25 millionths of an in. is a big feature 
of the Numera-Trol 922 that has been 
introduced by the Ex-Cell-O Corpora- 
tion. This metal working machine 
tool is electronically tape controlled, 
and extreme operational accuracy is 
claimed by the manufacturer. 

According to Ex-Cello-O engineers, 
radical departures from normal pro- 
duction techniques were adopted in 
the construction of the machine to 
make it capable of such accuracy of 
control. Among these departures were 
the design and construction of the 
machine bed, and of the flat and V- 
ways upon which the main slide and 
cross slide rest. 

The machine bed is said to be 
heavier and more rigid than in stand- 
ard machine tools, while the slide 
ways in corporate precision roller 
bearings that are matched to a few 
millionths of an inch. 

Circle 54 on postcard for more data 


Cutting Compound 


CCORDING to the manufacturer a 

new cutting compound will pre- 
vent galling in workpieces and cutting 
tools in difficult operations such as 
broaching, tapping and threading. Re- 
sults obtained in a test of this com- 
pound in a tapping operation, involv- 
ing SAE 4140 steel of Rockwell C35 
hardness, proved to be very satisfac- 
tory. Hal Industries 


Circle 55 on postcard for more data 


A multiple operation 
machine tool has been 
designed to drill 
countersink and tap a 
variety of flanged 
valve bodies. The T- 
head machine is pro- 
vided with hp 
standard head units, 
four spindle adjustable 
multiple heads and five 
division index. Head 
units are equipped 
with a six speed trans- 
mission, hydraulically 
operated adjustable 
feed, rapid advance 
and adjustable time 
relay at the bottom of 
the stroke. It is said 
this machine can han- 
dle a wide range of 
flanged parts and can 
drill four holes at one 
time in a single piece. 
Kaufman Mfg. Co. 


Circle 56 on postcard 
for more data 


New Multi-Operation Machine Has Six Speed Head 


Special Machine Tooling 


PECIAL tooling has been designed to 
adapt standard machines for com- 
plex machining applications. Five 
simultaneous operations per cycle can 
be performed with a single spindle 


machine. This tooling has _ been 
utilized to bore, face, chamfer and 
turn a piston skirt while centering 
the closed end. All tools operate at 
the same time to minimize the cycle 
time. Seneca Falls Machine Co. 
Circle 57 on postcard for more data 
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Automated Strip Welder Uses Mash Seam Welding 


Elimination of joint separation was a main consideration in the design of an automated 
seam welding machine. It joins normal strip mill combinations of sheet width and 
thickness on an “as come’ basis, and is reportedly, very versatile. National Electric 
Welding Machine Co. 
Cirele 58 on postcard for more data 
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EQUIPMENT 


New shear incorporates power feed conveyor, length gauge and hold down 


Automatic Bar Billet Shear for Heavy Duty Production 


ae shear is said to have the ca- 
pacity to shear four inch CRS, 
SAE 5140, 115,000 tensile strength 
bars. Production rate is 32 strokes per 
minute with a four inch stroke. Six 
inch billets can be cut at this speed, 
or eight inch long billets at 25 strokes 
per minute. This unit is rated at 700 
tons, 1.9 in. up at point of shear. 


Weight of sheared billets is held to 
a tolerance of + three ounces. Shear 
cut length tolerance is held + 0.020 
in. Physical properties of this ma- 
chine are 134 in. in height, 204 in. 
deep and 116 in. in length. Weight is 
approximately 150,000 lbs. The Ver- 
son Allsteel Press Co. 

Circle 50 on postcard for more data 


Presses Designed for Safety and Production 


Electro-Safe is the 
name given to a new 
line of presses that 
have been specially 
designed to meet the 
requirements of high 
speed production and 
to utilize automatic 
tooling arrangements. 
This line is offered in 
capacities of: 5, 8, 12, 
15 and 18 tons. The 
built in controls are 
said to be readily in- 
terlocked with safety 
devices thot are de- 
sirable when speed 
operations are em- 
ployed. This  contro/ 
feature permits the use 
of overload defectors, 
or other checking in- 
struments that monitor 
proper feeding or sense 
malfunctions during 
operation. Kenco Mfg. 


Circle 52 on postcard 
for more data 


Cutting Tool Adjustment 


NEW gauge for instant, accurate 

reading of adjustable boring and 
reaming tool diameters has been an- 
nounced. 

Designated the Adjust -O- Matic 
gauge, the new instrument virtually 
eliminates need for a micrometer in 
adjusting tool diameters, and permits 
adjustments to 0.0001 in approxi- 
mately ten seconds per tool. 

The gauge consists of a steel holder 
in which the tools are placed and a 
dial-type indicator graduated in 
0.0005 in. The operator need mike 
only one tool to establish the desired 
size, place it in the holder and adjust 
the indicator to zero reading. Each 
succeeding tool of the same size is 
simply placed in the holder and ad- 
justed to the zero reading. 

In adjusting tools of various diam- 
eter sizes, the operator uses a microm- 


Device for setting adjustable tools 


eter to read the current setting on 
each tool before placing it in this 
measuring device. The tool may then 
be expanded to the desired size while 
reading the amount of adjustment on 
the indicator face. Indicators gradu- 
ated in 0.0001 in. are also available. 
Muskegon Tool Industries, Inc. 
Circle 51 on postcard for more data 


“Gearless” Press 


designed to solve a spe- 
cific production problem at the 
Westinghouse Electric Corporation’s 
Standard Control Division, a new 
press has been developed that con- 
tains no gears in the drive mechanism. 
In this installation the press held 
tolerances of 0.0003 in. while blan’ 
ing “E” and “I” shaped, 0.025 gauge 
silicon steel magnet and armature- 
core laminations at 450 strokes, or 
900 pieces per min. 

The widely separated crankshafts, 
in this machine, drive a _ rotating 
frame on which the upper die is 
mounted. These crankshafts are 
joined by solid connecting rods rather 
than by gears or chain linkage. Wean 
Equipment Corp. 

Circle 49 on postcard for more data 
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FOR ADDITIONAL INFORMATION, please use reply card at back of issue 


Controlled Fan Drive 


Reduced engine wear and economy 
were the prime considerations in the 
development of a new thermostati- 
cally controlled fan drive. This de- 
vice, called Thermo-Torque, consists 
of a high-capacity five-blade fan 
mounted on a variable-speed hub. The 
driving force for this unit is trans- 
mitted through the shearing of a 
highly viscous silicone fluid. A_bi- 
metallic thermostat, located on the 
face of the unit in the air stream 
coming from the radiator, regulates 


Fan control permits faster warm-up 


the fan speed to the engine’s cooling 
needs as indicated by the tempera- 
ture of this air. 

When the water in the radiator is 
cooled, and the fan is not needed, the 
thermostat senses the cool air coming 
from the radiator, and opens a valve 
inside the drive unit. This causes 
the fluid to be transferred from the 
coupling to a _ reservoir chamber 
within the unit, decreasing the 
torque-transmitting capacity of the 
coupling. Fan speed is reduced to 
idle, and will remain there as long as 
the engine is cool. 

When water temperature rises to 
the point where cooling is needed, 
the warmer air coming from the ra- 
diator re-actuates the thermostat, 
which operates a valve to refill the 
coupling with fluid. As the coupling 
refills and regains its torque capac- 
ity, fan speed increases and more air 


Automotive Inpustries, March 1, 1960 


is drawn through the radiator. This 
modulation of fan speed continues 
automatically, maintaining stable en- 
gine temperature for efficient opera- 
tion. O. W. Dietz Engineering Co. 


Circle 59 on postcard for more data 


Drag Link Assembly 


A new drag link assembly has tef- 
lon bearings that eliminates metal to 
metal contact in the vital areas. This 
permits smooth, free action of the 
carburetor linkage by reducing fric- 
tion on the ball studs. This new unit 
features a single action idle adjust- 
ment. Century Gas Equipment, Mar- 
vel-Schebler Products Div., Borg- 
Warner Corp. 

Circle 60 on postcard for more data 


New Missile Steel 


A new steel has been developed 
specifically for use on rocket motor 
cases for missiles. This new ultra high 
strength steel, designated Unimach 
UCX2, is a modification of AISI 4100 
series type steel through the addition 
of cobalt as an alloying element. 

This alloy has proven to be reliable 
for production of full sized rocket 
motor cases at yield strength levels 
of 225,000 to 235,000 psi, according 
to the manufacturer. When properly 
tempered to these strength levels this 
alloy shows essentially no suscepti- 
bility to notch sensitivity, which is a 
prime consideration in the production 
of this type case. Many other areas 
of the aerospace industry are being 
investigated for the application of 
this new steel. Universal - Cyclops 
Steel Corp. 


Circle 61 on postcard for more data 


Pressure Calibrators 


Dynamic pressure calibrator mea- 
sures the transient response of pres- 
sure pickups and connecting lines. It 
applies a step pressure to the pickup 
which responds according to its me- 
chanical and acoustical characteris- 
tics. A cellophane or acetate film is 


By C. J. Kelly 


Assistant Editor 


placed over pressure-pickup _ inlet. 
Pressurized air is applied to dia- 
phragm thus produced. A_solenoid- 
actuated knife bursts diaphragm, re- 
leasing pressure. A pressure step from 
a known positive valve to atmospheric 
pressure results. Relay contacts initi- 
ate a single sweep oscilloscope trace 
in advance of the diaphragm burst- 
ing. Pressure step ranges from 5 to 
100 psi; rise time of pressure step is 
0.1 millisecond (varies with connected 
volume). Wiancko Engineering Co. 


Circle 62 on postcard for more data 


Jet Engine Testing 


With the entire work area com- 
posed of non-sparking aluminum a 
new test bench has been developed 
for checking jet engine fuel nozzles 
and manifold assemblies. All open- 
ings to the fuel tank are protected 
by flame arresting fittings and the 
electrical equipment and _ wiring 
meets the requirements of the na- 
tional electric code, article 500. 

The hydraulic system of the test 
bench is designed to avoid any fluc- 
tuations of pressure which might 
give erroneous leakage readings. A 
motor-driven pump, rated at 2 gpm at 
800 psig, develops the necessary fluid 
pressure, easily controlled at the ex- 


Test bench for jet aircraft engines 


act test point by means of panel- 
mounted needle valves. Also, the 
fluid is continuously filtered to 10 mi- 
crons, and cooled by a fuel-to-water 
heat-exchanger. REF Mfg. Corp. 
Circle 63 on postcard for more data 
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WELDING — Part Ill 


(Continued from page 50) 


is on the decline for all ratings 
because of the greater flexibility 
afforded by air or hydraulic op- 
eration. 

The rocker-arm spot welding 
machine is the simplest and prob- 
ably the most widely used type of 
equipment. It derives its name 
from the rocker arm or walking- 
beam movement of the upper arm 
of the machine. Adaptable for 
spot welding on nearly all weld- 
able metals, this machine is avail- 
able in foot, air, mechanical, and 
motor. 

Portable spot welding machines 
are used: 1) to reach out-of-the- 
way locations; 2) in cases where 
the size or weight of assemblies 
is large so that it is more eco- 
nomical to move the machine to 
the work, rather than move the 
work to a stationary machine; and 
3) for tacking when assembly 
parts are properly located in jigs 
which are too large to be moved. 
One of the most common applica- 
tions of the portable machine in 
the automotive industry is the 
welding of large body parts into 


Spot Metal Scarce 


This does not alter the fact that 
spot copper remains scarce and will 
likely stay so for some time. To 
process blister copper into_electro- 
lytic normally requires about 90 
days. In London spot copper sold 
in February as high as 35 cents a 
pound while metal for 3 months de- 
livery was selling about 3 cents 
lower. The same thing has been 
true on the Commodity Exchange 
where future contracts for copper 
delivery are offered substantially 
below those for near months. Cana- 
dian producers advanced their price 
to 31 cents delivered, equal to 32.7 
cents U. S. including the tariff, and 
a similar advance was made by 
Katanga. 
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a shell while positioned in a fix- 
ture. 

Operated by air, hydraulic, or 
hand pressure, portable welding 
guns are particularly adaptable 
to conveyorized assembly line pro- 
duction. They are usually classi- 
fied as: pinch, expansion, bar, and 
push-type guns. Pinch-type guns 
are probably the most versatile 
and can be used with or without 
a fixture, whereas a fixture is re- 
quired for operation of the expan- 
sion type. The bar and push types 
are especially designed for spe- 
cific applications. 

Multiple-spot welding machines 
— pressure-controlled (hydro- 
matic); commutator - controlled 
(ultraspeed); and multiple-trans- 
former—are often capable of mak- 
ing several hundred spot welds 
simultaneously or in rapid se- 
quence. They are generally built 
of a fabricated frame of the size 
and shape required to accommo- 
date the unit to be welded. The 
welding guns (heads), secondary 
circuit, and transformer are 
mounted on the frame to provide 
proper location of the individual 
welds. 


Part IV of this four-part article 
will appear in an early issue of 
AUTOMOTIVE INDUSTRIES. 


Aluminum Producers Move into 
Foreign Sales Fields 


Aluminum primary producers are 
moving into the international field 
for distribution of end products. 
It’s significant that all three of the 
major companies are now in busi- 
ness in Great Britain through af- 
filiation with British companies. 
This is in answer perhaps to 
Aluminum Co. of Canada efforts to 
increase its sales in the United 
States. Alcoa has joined forces 
with Imperial Chemicals, Reynolds 
took over Tube Investments, and 
recently Kaiser has taken an inter- 
est in James Booth Aluminum. 

It is still quite evident that pro- 
duction capacity remains substan- 
tially ahead of demand, with some 


270,000 additional tons under con- 
struction to provide an eventual 
2,600,000 tons of primary alum- 
inum. Canada likewise is adding 
90,000 tons to bring the Dominion 
total to 956,000 tons. In view of 
this, with other new facilities 
added abroad, the International 
Economic Research Bureau believes 
that consumption won’t be there 
to absorb it all. 


Zinc Statistics Disappoint 

Some disappointment was _ ex- 
hibited over the zinc statistics for 
January, which showed a drop of 
only 10,000 tons in stocks of slab 
zinc at U. S. smelters during the 
month. About 15,000 tons decrease 
had been expected. Most surpris- 
ing was an increase in stocks of 
High Grade, which had been stead- 
ily falling for several months. Ap- 
parently work resumption at two 
major smelters which had been 
strike bound was the main reason, 
as well as up-grading some Prime 
Western grades, a trend which may 
continue. 


Stocks of Prime Western, how- 
ever, fell 14,300 tons to 135,500 
which brought them down to seven 
weeks’ supply at the January rate 
of shipments. Total slab produc- 
tion climbed about 3700 tons over 
December. Producers and smelters 
alike report that consuming de- 
mands remain moderate, as heavy 
purchases had been made just be- 
fore price advance which had been 
quite fully anticipated. While it 
has been announced that High 
Grade will be advanced in price 14 
cent a pound after April 1, buyers 
are not anxious to acquire addition- 
al metal for these inventories. 


Yet the zine price remains firm 
at 13 cents a pound East St. Louis. 
It has eased about % cent in the 
London market to the equivalent 
of 1114 cents, due to sales from the 
Government stockpile, reported to 
total over 50,000 tons. However, it 
is unlikely these stocks will be 
thrown precipitously on the mar- 
ket. Worth noting is the total lack 
of backwardation in London—or in 
other words, 90 day zinc sells on a 
parity with spot metal, in sharp 
contrast with the situation in cop- 
per, where the “back” has been as 
much as 3% cents a pound. oe 
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By R. RAYMOND KAY 


You've read a lot in the news- 
papers and trade magazines about 
how soon the airlines will be whisk- 
ing you cross-country in 90 min- 
utes. 


Don’t fall for it. It’s quite true 
that no technical or operational 
reasons stand in the way. A super- 
sonic jetliner can be developed 
now. 


In fact, it’s well known in the 
industry that Boeing, Douglas, 
North American, and Lockheed are 
spending a lot of time on the 2000- 
mph-transport. And some experts 
predict that it will be in use in 
1970. 


Supersonic Jetliners 

But let’s take a look at the hard 
facts. It cost Douglas $250 million 
to get its DC-8 jetliner in the air. 
Boeing spent about that much on 
its 707. Both companies are still 
in the red on these planes. And 
customers are getting scarcer and 
scarcer. 

To develop a supersonic trans- 
port could run to $1 billion. And 
what will an airline have to pay 
for it? Lockheed says that even 
on a 100-unit production schedule, 
a plane will cost $11 million. To- 
day’s jetliner sells for half that. 

The financial ability of the air- 
lines to plow giant sums into super- 
sonic liners is a_ big question. 
Right now, the Free World’s air- 
lines have ordered more than $1.5 
billion worth of jets. It'll take 
them about 10 years before they’ll 
see daylight on these purchases 
alone. 


Planning for supersonic jetliners 
just doesn’t make sense to. the 
airlines. today. They’ll take first 
things first: (1) Improve the speed 
of today’s equipment; and (2). Pay 
off their $1.5 billion commitment. 
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Improved Rocket Motors 


Single grain solid rocket motors 
with 2 million pounds of thrust. 


New solid propellants under de- 
velopment at Rocketdyne Div. of 
North American Aviation makes 
such motors feasible, the company 


claims. 
The motor would be 15 ft in 
diam and 66 ft long. It would 


contain 360 tons of propellant. 
Improved physical properties of 
Rocketdyne’s new butadiene-based 
propellants make them ideal for 
withstanding the unusual stresses 
and strains of the large single 
grain rocket motor. So says James 
E. Medford, a senior analysis engi- 


neer at Rocketdyne’s Solid Pro- 
pulsion Operations, McGregor, 
Texas. 


Revolution in Air Cargo 

“The real air revolution will be 
in air cargo. Technically, the air- 
plane is ready. Turbofan and tur- 
boprop cargo airplanes be 
delivered within two to three 
years. They’ll cut operating costs 
in half.” That’s the opinion of J. 
R. McGowen, vice president, Doug- 
las Aircraft Co. 

Air cargo is a sleeping giant. 
Mr. McGowen says that fully 
mechanized handling systems are 
on the way. Sorting, routing, and 
billing will all be automatic. 

The domestic air cargo rate will 
drop to about 14¢ per ton-mile. 
It’s 21¢ now. 

“As volume increases, air rates 
will go down to about 10¢. That’s 
close to truck rates and will offer 
real competition to other surface 
carriers,” Mr. McGowen says. 


Industry Standards - 

The Aerospace Industries As- 
sociation’s Manufacturing Com- 
mittee is hard at work on 40 


projects. Aim: to solve manufac- 
turing equipment problems. 

On one front, the committee is 
trying to develop industry stand- 
ards for: 

(1) Heavy duty routers 

(2) Portable equipment for high 
strength materials 

(3) Automatic wire processing 


equipment 
(4) Automatic riveting equip- 
ment, including riveting heads, 


frames, and positioning devices. 

Machine control systems are 
getting top attention from the 
Committee’s Numerical Control 
Panel. A big project is to stand- 
ardize punched tape used for in- 
put to all numerical control sys- 
tems. 

It would be usable on the five 
major domestic systems now on 
the market. The AIA is sure that 
all future numerically controlled 
machines will use its standard. 


High Speed Brazing 

There’s a new high speed process 
for brazing stainless steel honey- 
comb. It promises to put this high 
strength, heat resistant material 
within reach of every aircraft 
designer. That’s the word from J. 
E. Rheim, president, Rohr Aircraft 
Corp. 

Brazing time drops from hours 
to minutes, the company claims. 
The process is based on a Rohr 
brazing chamber containing a 
graphite cloth heating element 
developed by National Carbon Co., 
a division of Union Carbide. 

The brazing chamber turns out 
stainless honeycomb panels. in an 
average of half an hour vs a cycle 
of 23 hr. in conventional brazing 
furnaces now in use. In tests, this 
brazing chamber heats panels to 
1680 F in only three minutes, B. 
R. Alsobrook, Rohr’s manager of 
stainless steel products, reports. @ 
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Developing Patterns of 


International Automotive 


STANDARDS 


(Continued from page 33) 


treaty document, the ECE, in its 
concern with motor vehicle trans- 
portation problems, utilizes the 
facilities and services of the Inter- 
national Standards Organization 
and a number of interrelated tech- 
nical committees. Their function is 
to develop the standards necessary 
for the European nations to or- 
ganize their counterpart of our 
Uniform Vehicle Code. 

The Economic Commission for 
Europe operates in this particular 
area through its Committee on 
Road Transport. This is an official 
body of Government representa- 
tives, essentially at the level of 
Ministers of Transport or their 
chief technical officers from each 
country. Through the U. S. State 
Department, America has  con- 
tinued to participate in these ac- 
tivities, and the Automobile Manu- 
facturers Association has provided 
highly qualified technical represen- 
tation for the discussions which are 
usually held in Geneva. 

Because the ISO structure is one 
that consists of national standard- 
izing bodies, the official representa- 
tive of the U. S. in ISO is the 
American Standards Association 
(ASA) who delegates development 
of American technical positions in 
the automotive field to AMA and 
SAE. Hence, in every instance 
the American automotive delegate 
is accredited by ASA to serve in 
ISO committee activities. 


Diversification 
of Engineering Talent 


Inasmuch as ECE relies on the 
various technical committees, these 
developments in the past 10 years 
have required a much greater di- 
versification of American engineer- 
ing talent in the technical commit- 
tees than ever before. This is be- 
cause the subjects have now ma- 
terially broadened beyond the con- 
sideration of headlighting and 
signal systems to include brakes, 


automobile ignition radiations that 
interfere with television and radio 
communications, vehicle noise, and 
vehicle safety, to mention only a 
few. 


New Headlighting 
Equipment 


The most easily understood ex- 
ample of the common interest 
among our own delegates and the 
Europeans is that connected with 
headlighting equipment. Prior to 
the introduction of the Sealed 
Beam lamp in America in 1939, 
engineers had blessed this country 
with a vast number of sizes and 
types of ingeniously designed head- 
lamps. However, the motorists, the 
enforcement and regulatory of- 
ficials in the state, and sometimes 
the designer, felt frustrated by the 
variety of sizes and shapes of the 
lighting equipment and the lack of 
interchangeability. Further con- 
fusion resulted from the wide as- 
sortment of switching arrange- 
ments that were needed. The lack 
of interchangeability, the complex- 
ity and number of adjusting pro- 
cedures that these lamps required 
had also produced service problems 
that were becoming unmanageable. 
The Sealed Beam headlamp, besides 
being unique in its hermetically 
sealed construction, was different 
because it provided a completely 
standardized package, interchange- 
ably dimensionally. Moreover, it 
provided standardized light distri- 
bution ahead of every vehicle. 
Complementing this important 
achievement was the adoption of 
two other important standards, the 
foot-operated switch for dipping 
the beam and a standardized type 
of indicator for informing the 
driver when the lamps are on upper 
beam. 

In use only a short period before 
World War IT started, these stand- 
ards made little impression on 
Europe until just after the War 
when the countries across the At- 


lantic were still involved with a 
variety of sizes and types of lamps 
reminiscent of our own variety be- 
fore 1939. At the same time the 
American headlamp became inte- 
grated with the fender and the 
front end sheet metal so it was not 
easy to remove our seven inch di- 
ameter Sealed Beam lamps and 
install the European lamps which 
were either larger or smaller than 
ours. 

Hence, a problem of dimensional 
standardization developed in which 
the objective was to arrange for 
interchangeability of these units so 
the vehicles could be driven with 
legally approved lamps in whatever 
country that ultimately became 
their home base. 

At the same time efforts were 
made to get together on mutual 
acceptance of beam patterns. This 
has never been achieved because 
there are schools of thought in 
Europe about headlight character- 
istics which differ with the Ameri- 
can concept. There is undoubtedly 
considerable validity to each view- 
point when consideration is given 
to the differences in road traffic 
conditions in the respective areas. 
A prominent European engineer 
recently boiled down his views on 
the basic difference in traffic by the 
following statement: “An accident 
on the U. S. roads is most likely 
to be caused by some type of physi- 
cal engagement between two or 
more motor vehicles. Contrasting- 
ly, the typical accident on Euro- 
pean roads is the involvement of a 
motor vehicle with a bicyclist or 
pedestrian.” 


Headlamp 
Beam Patterns 


A series of co-operative tests 
have been conducted both in Eu- 
rope and the United States, al- 
though failing to achieve full unity, 
has lessened the conflict of opinion 
in the matter of beam patterns. It 
is fair to say that some borrowing 
has been done on both sides of the 
Atlantic with overall benefits to the 
motorists. Europe has come out of 
this with a standardized headlamp 
known as -the “E” type which em- 
ploys a version of the asymmetric 
passing beam principle of our U.S. 
Sealed Beam headlamp. The char- 
acteristic advantage of the asym- 
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metric pattern is that when meet- 
ing or overtaking other vehicles 
the driver can dip that portion of 
the beam which may dazzle others, 
while reducing to a lesser extent 
the light in the area along the out- 
er edge of the driver’s own lane 
where pedestrians are most likely 
to be. Although the new “E” lamp 
is far superior to its predecessor 
which had a symmetrical pattern, 
it retains a sharp cut-off at the 
upper edge of the beam which is 
not favored in the U. S. because 
of the distracting transient shift of 
the beam on the roadway with any 
bobbing movement of the vehicle. 
Moreover, the sharp cut-off is not 
considered satisfactory for up and 
down hill driving on U. S. roads. 

Currently, problems exist in the 
reconciliation of the American dual 
headlamp practice with European 
thinking on the subject. However, 
it is notable that one lamp manu- 
facturer in Great Britain has 
recently introduced a British coun- 
terpart of the American dual sys- 
tem which also utilizes a sealed 
type of lamp unit. 

Obviously, the mutual gains 
from these co-operative activities 
are beginning to show encouraging 
results. 


Trade Associations 


Meanwhile, a new avenue of co- 
operation has opened on the inter- 
national horizon. Heretofore, each 
country has had its own automo- 
tive trade association. These in- 
clude the British Society of Motor 
Manufacturers and Traders, the 
Italian Associazione Nazionale Fra 
Industrie Automobilistiche E Affini, 
and the German Verband Der Au- 
tomobilindustrie E.V. 

There has also existed a con- 
federation of the manufacturing 
association groups in the form of 
the Bureau Permanent Interna- 
tional des Constructeurs d’Automo- 
biles. This BPICA, as it is known, 
originally had its greatest concern 
for the proper scheduling of vari- 
ous European automobile shows. 
However, it has recently created a 
Technical Committee with some of 
the characteristics of the Engineer- 
ing Advisory Committee which op- 
erates in the United States as one 
of the functions of the Automobile 
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Manufacturers Association. 

Since AMA is a member of 
BPICA, this provides opportunity 
for an exchange of technical view- 
points among all the manufactur- 
ing elements. 

Thus, with counterparts in Eu- 
rope for the facilities which exist 
in the United States to deal with 
standards problems, and a develop- 
ing appreciation of the significance 
of both technical standards and 
regulatory policies and procedures, 
all of the automotive interests in 
Europe and the United States now 
have the means as well as the in- 
centive to work co-operatively on 
these problems. 

The growing essentiality of mo- 
tor vehicle transportation through- 
out the world is resulting in an in- 
creasing number of political, i.e., 
regulatory problems. Many of these 
problems are technical in nature 
and obviously can be resolved best 
by technical people. This has been 
successfully demonstrated in the 
U. S. by the traditionally close col- 
laboration between the Society of 
Automotive Engineers, Automobile 
Manufacturers Association, and the 
public officials who compose the 
American Association of Motor 
Vehicle Administrators, the Na- 
tional Committee on Uniform Traf- 
fic Laws and Ordinances, Interna- 
tional Association of Chiefs of 
Police, ete. 

New 


Automotive Markets 


The economic improvement of 
many hitherto backward areas of 
the world is beginning to open up 
vast new markets for automotive 
goods. In these localities there is 
an increasing awareness of new 
problems and an urge to look for 
guidance in resolving them. ECE, 
because of its international stature 
and sphere of political influence, 
will play an increasingly important 
role in providing this assistance. 
Other nations that have long been 
importers of motor vehicles are 
now becoming manufacturers and 
exporters of automotive products. 
These newcomers to the automotive 
field have not been slow to recog- 
nize the need for international 
standards and are effectively par- 
ticipating in the work of ECE and 
its committees. 


The AMA International Stand- 
ards Liaison Committee (ISLC), 
formerly AMA [International 
Standards Organization Liaison 
Committee, was formed in 1951 for 
the purpose of establishing a chan- 
nel of communication between the 
American automotive industry, its 
affiliate engineering standards 
groups and ECE, and its various 
committees. 

The ISLC membership is sub- 
tantially at the level of chief engi- 
neers of the automobile industry’s 
export divisions and its top-rank- 
ing electrical and lighting engi- 
neers. In addition, especially quali- 
fied consultants are selected from 
engineering staffs of the member 
companies for dealing with special 
subjects. 


International 
Agreements 


The problems which ISLC deal 
with are in many instances more 
complex than those confronting 
similar groups in other nations. 
This is because of the difficulties 
incident to compromising long 
established American standards in 
the effort to reach international 
agreement. The careful study of 
many such problems becomes the 
background of information for the 
various delegates that are selected 
from the ISLC membership or its 
consultants for representing the 
United States automotive industry 
on the various ECE committees 
and at the International Conven- 
tions. 


MACHINERY NEWS 


(Continued from page 51) 


to Europe as sales representative, 
reporting to the Worcester office. 

F. Jos. Lamb Co.—Orval A. Op- 
perthauser has been appointed 
chief engineer. 

Norton Co.—Dr. Wilfred F. L. 
Place has been appointed vice- 
president and general manager of 
Norton International Inc., the 
company’s foreign division. He 
succeeds Frank M. Ryan, who re- 
tired on January 29 after more 
than 46 years with the com- 
pany. 


6) 


€ 
& 
; 
‘ 


AUTOMOTIVE INDUSTRIES 


Your copy of the newly revised 
Editorial Index is now available. 
This handy index saves valuable 
time in searching for specific sub- 
jects covered in the past issues of 
AUTOMOTIVE INDUSTRIES, 
and is made available to you as an 
additional service. 


Mail Coupon today to 


Editorial Department 


Chestnut & 5éth Sts. 
Philadelphia 39, Pa. 


® 


YOURS ASKING... 


the ALL-NEW AUTOMOTIVE INDUSTRIES 
EDITORIAL INDEX (Vol. 121) 


covering the issues from July 1 to December 15, 1959, inclusive 


Name 
Home Address 


Company 


City 


Easier to Use 
The new Index quickly summa- 
rizes all the editorial articles alpha- 
betically by subject along with 
page numbers and date of issues 
in which they appear. Articles are 
listed under several major classi- 
fications with considerable cross- 
indexing for quick reference. 


Please send me, without charge, the new AUTOMOTIVE INDUSTRIES 
Editorial Index covering the 12 issues from July | to December 15, 1959, 
inclusive (Volume 121.) 
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Austin Production Highlights 


(Continued from page 43) 


After initial milling of the main 
faces, operations at the first three 
sections include drilling datum lo- 
cation holes in the head and pan 
faces and the usual drilling and 
tapping. The outgoing roller track 
then leads to a manual inspection 
station for checking the water 
jacket. As each block reaches the 
work table, welch plugs are in- 
serted in the side of the casting, 
and a pair of rubber pads, carried 
on a C-shaped arm, are swung into 
position over the front and rear 
openings. 

A pneumatic ram on one side 
compresses the pads against the 
block (the head face of which has 
not yet been drilled out). Air is 
then extracted through a hole in 
one of the pads by a vacuum pump, 
and to pass the porosity test the 
water jacket must hold 20 vacuum- 
inches for 30 seconds. Rejected 
castings are returned to the sup- 
plier. 

Further drilling, boring and tap- 


ping on the fourth transfer section 
is followed by a Cincinnati hori- 
zontal broach that finishes the pan 
face to the close limits required for 
accurate mating with the gearbox 


housing. With bearing caps in 
place the two ends of the block are 
milled on Cincinnati machines, and 
the rear face finished to a toler- 
ance of 0.0005 in. with reference 
to the pan face datum holes. This 
is also to insure gearbox align- 
ment. 

The last section is an Asquith 
14-station transfer line concerned 
mainly with finishing the crank, 
cam and distributor bores. One un- 
usual operation is pressing the 
white-metal bushing into the front 
camshaft bore at the eighth sta- 
tion. 

Split liners, stored in a vibrat- 
ing hopper, are fed from a gravity 
chute into a loading arm that 
swings them singly into position 
in front of the hydraulic ram. In- 
coming blocks reach this station 
on their head face and are clamped 
upwards against a bridge fixture 
so that the cam bore is aligned with 
the ram guide bore. The ram then 
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presses the liner home, and the 
block is returned to the transfer 
rails. At the following work sta- 
tion the bushing is finish bored. 

Blocks leaving the Asquith trans- 
fer line pass on to the finish bor- 
ing section where the cylinders 
are finished. This comprises two 
lines of seven twin-spindle ma- 
chines flanking a central three- 
track conveyor. Built by Austin, 
the vertical finish-borers handle 
two blocks at once, with the dual 
fixture indexing forward automati- 
cally between operations until all 
four cylinders are completed. Cycle 
time for one machine is 24 min- 
utes, so the 14 machines, taking 
two blocks each, turn out one in 
51.5 seconds. Two men are in at- 
tendance, handloading blocks that 
arrive on the common upper level 
of the central conveyor, and re- 
turning them to the lower exit 
tracks on either side. 

Final work on the blocks covers 
chamfering the tops of the cylin- 
ders, rolling the bores on a four- 
spindle machine, and reaming out 
the datum holes on the pan face as 
precise locations for the gearbox. 
Cylinder bores are then gaged and 
graded, the head face is broached 
on a_ horizontal Cincinnati, and 
blocks pass through another Daw- 
son washer. Installation of a sec- 
ond complete block line has already 
started. 

The reverse power transmission 
path from engine to gearbox calls 
for unusual design and machining 
of the four-throw crankshaft. Fly- 
wheel and clutch are carried on a 
rear extension of the shaft, but in- 
stead of drive being taken from 
the back of the clutch it is carried 
forward on a coaxial sleeve splined 
to the driven plate. A helical gear 
on the front end of this primary 
drive sleeve meshes with an inter- 
mediate gear that in turn engages 
a third helical gear on the trans- 
mission input shaft directly below 
the crankshaft. 

The crank line consists of indi- 
vidual machines linked by an over- 
head monorail along which work- 
carriers are advanced by hand. 


Operations start with milling lo- 
cation pads on the webs, centering 
and spot-facing, straightening the 
forging, turning the journals, pins 
and the two end extensions, and 
finish copy-turning the tapered end 
that takes the flywheel and primary 
sleeve. 

The next machine, one of the 
highlights of the line, is a special 
double-ended drum-type unit for 
drilling and tapping the shaft ends 
to secure the flywheel and pulley. 
Built by Archdale to Austin design 
and using the factory’s unit heads. 
it has seven stations with shafts 
clamped mechanically in the load- 
unload position. 


Operations after the first load- 
ing station cover: (2) drill front 
to 127/32 in. and rear to 14% in. 
with relieving heads; (3) probe 
from hole prior to tapping, drill 
rear to 234 in.; (4) counter-bore 
front to \%4-in. depth and probe 
rear; (5) cone both ends as final 
centers for later grinding; (6) was 
rough tap but is now being re- 
tooled for partial drilling to reduce 
overall cycle time from 1.2 to 0.9 
minutes; (7) tap front to 13/16 
in. and rear to 2% in. 

Following oil-hole drilling, pins 
are ground on three duplicated 
pairs of Newall machines, each set 
handling inner and outer throws 
and operated by one man. Work 
indexing between pins is automatic 
on these single-wheel units, and 
automatic sizing is by Etamic 
gages. To maintain high accuracy 
(the limit is 0.0002 in. in parallel- 
ism and roundness) the 36-in. 
wheel is dressed 0.002 in. after 
every crank between loadings, and 
reduces to its 30-in. useful mini- 
mum diameter in about 10 days’ 
operation. Finish is 18-20 micro- 
inches. 

Journals are then ground to com- 
parable limits on a similar setup, 
after which the tail extension is 
taper ground. For precise flywheel 
location the slot on the tapered end 
is cut on two American broaches. 
Balancing, lapping and final gag- 
ing complete the crankshaft opera- 
tions. 


The second (and final) part of this 
article will appear in an early issue 
of AUTOMOTIVE INDUSTRIES 
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In “Delrin” acetal resin, automotive 
engineers now have a new engineering 
material that offers distinct perform- 
ance and cost advantages in many 
components now made of die-cast zine 
andaluminum, cast and machined brass, 
stainless steel and cast iron. 

The unique combination of physical 
properties and production economies 
offered by ‘Delrin’ has already led 
to its use for many components on 1960 
models, including windshield washer 
pumps, steering knuckle bushings, radio 
and dimmer switch parts. 

The table on the following page sum- 
marizes the properties of ‘‘Delrin’’ as 
they relate to various projected auto- 
motive applications. All these desirable 
properties are retained to a remarkable 
degree even under exposure to wide 
temperature extremes, high humidity, 
solvents and stress. 

In addition, automotive components 
can be economically mass-produced in 
“Delrin” via injection molding and ex- 
trusion .. . frequently in one-piece, in- 
tegral shapes requiring no finishing 
operation. Parts may be joined by 
mechanical fasteners, spin weldsorsnap 
fittings. Production molds assure part- 
to-part uniformity. Products can be 
surface-textured, painted, vacuum-met- 
alized or made in integral colors. 
. We suggest you investigate the op- 
portunities for improved design and 
lower cost that ‘Delrin’ offers you. 

TOM cost advantag 4 Commercial processors and Du Pont’s 

Automotive PlasticsConsultantsGroup 


2 


(located in Detroit) are ready to assist 
you. Simply mailthecouponontheright. 


This chart summarizes information ob- 
tained from extensive laboratory and field 
test programs. It matches possible auto- 
motive applications to known properties 
of ‘Delrin’, affording you the starting 
point for evaluation of this new material. 


AUTOMOTIVE INbUsTRIES. Varch 1, 1960 


. 
r 
Mig 
new 
once reserved for metals 
- 
64 
4 


"Pull 
Rotary, 


“Sines (Py 


PROPERTIES OF “DELRIN” 


i 10,000 psi at 73° 
Tensile Strength Sy. 


(ASTM 
410,000 psi at 
Stiffness 90,000 psi. at 250°F 


0.5% Det. under 2,000 
Dimensional pst load at 122+ 

6: 
Stability: Load 338° F_ Heat Dist. Temp 
at 66 psi (ASTM D648) 


< < ME, 
AB, 


Dimensional 0.4% Deformation at 
Stability: Creep 
Resistance 


i i +0.1% going from 

Dimensional 90% 
+0 4% going from 0% 

Stability: RH to Saturation 


Environmental +0.1% in gasoline 


Weight Change 

+0.3% in at 

: +0 9% in Brake Fiuid at 

Solvent Resistance 0.2% in “Uniflo” at 158°F. 

+1.9% in Ethanol at 122°F 
0.0% in Kerosene at 140°F. 


Fatigue Endurance 
5,000 psi at 73°F. 
Impact (lzod — 
Toughness 
1 2ft.Ibs./in.at—40°F . 
1 4ft ibs. in. at 250°F 


No Slip Stick 

No 

Coeff. of Friction on steel 
Bearing Properties 0.2 + 0.1 Dry 

0.08 Lubricated 


Colorabitity 
Excellent 
Appearance Paintabuiity 


Wear Resistance 
Mar Resistance 


Serviceability Stain Resistance 


Corrosion Resistance 


v 


< 


Injection Molding 
Extrusion 


Fabricability Machining 


Viv 


< 
< 


(‘ASTM D150 
Dielectric Constant: 3.7 
Dissipation F actor 


Electrical Properties 004 at 73°F from 
102 to 105 cps 


E. I. du Pont de Nemours & Co. (Inc.) 
Department C-31, Room 2507D 


POLYCHEMICALS DEPARTMENT Nemuurs Building, Wilmington 98, Delaware 


I am interested in evaluating ‘“Delrin’’ for the following use: 


REG us pat OFF Name 
BETTER THINGS FOR BETTER LIVING 
CHEMISTRY 


Company. ___Pesiiion 
Street 


City 


Automotive INpustries. March 1, 1960 Circle 116 on Inquiry Card for more data 


> : > 
~ 
~ 
&/ete/ 2s /= 
: Ss Say & & 
ss & ~ = s> > 
|v} 
= 
OU POND 
‘4 
65 


AUTOMATION 
NEWS REPORT 


AUTOMATIC CONTROLS 


PRODUCTION—VEHICLES—AIRCRAFT 


By C. J. Kelly 


This production tool represents the result of an integrated approach to the 
application of numerical control 


NUMERICAL CONTROL SYSTEM AUTOMATES TAILPIPE BENDER 


A newly designed tailpipe 
bender, offered by the Nu-Era Cor- 
poration, has been equipped with 
a tape control that completely auto- 
mates the complex job of bending 
straight tubing into tailpipes. The 
automatic control device was de- 
signed and built by the Speciality 
Control Department of the General 
Electric Company. Baldwin-Lima- 
Hamilton's General Machinery Di- 
vision developed the bending ma- 
chine. The Heart of the system is 
a small—one inch in width, gen- 
erally about 18 inches in length— 
programmed paper tape which 
feeds through an integral tape 
reader to direct automatic opera- 
tion of the machine. Three motions 
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and 13 auxiliary functions can be 
programmed. 

Operation of the machine is com- 
pletely automatic except for load- 
ing and unloading. To form a tail- 
pipe, an operator selects the proper 
tape, inserts it into the tape reader, 
selects the proper diameter of 
straight tubing, places it into the 
machine, presses a button, and re- 
moves the bent-to-order tailpipe af- 
ter the machine has completed pro- 
duction. 

Actual operating time amounts 
to about two minutes with the ma- 
chine making bends at a rate of six 
per minute. Future models are ex- 
pected to boost this figure to 6% 
bends per minute. 


MACHINE TOOL CONTROL 

The industrial Systems Division 
of the Hughes Aircraft Co. has in- 
troduced a completely transistor- 
ized, two-axis numerical machine 
tool control that provides discrete 
positioning for turning, drilling, 
punching, riveting or spot welding 
operations. The control is immedi- 
ately available for use on new ma- 
chine tools or as a retrofit on exist- 
ing models. 

This control features highly ad- 
vanced diode and transistor cir- 
cuitry, designed in modular units 
for reliability and easy mainte- 
nance. The digital control utilizes 
mercury-wetted relays, and has 
electronic photocell position trans- 
ducers. A single cabinet houses the 
photocell tape reader, operator con- 
trol, and electronic circuitry. 

A creep traverse drive unit, de- 
signed by Hughes, assures accurate 
and high-speed positioning at 180 
ipm. 

To operate the unit, machining 
instructions are placed on punched 
tape by means of a tape prepara- 
tion device. The tape is then in- 
serted into the control unit, where 
information is automatically read 
by the photocell tape reader and re- 
layed to the machine tool. While 
the machine is performing one op- 
eration the control unit is reading 
the next step to be performed. 


Transistorized Computer 

The prototype of a small, desk 
sized, transistorized digital com- 
puter has been completed and is 
under test. This device was de- 
signed for use in the fields of engi- 
neering calculations, statistical and 
business data processing and indus- 
trial control and communications 
systems. 

This computer has been desig- 
nated the model 160, and the first 
unit is expected to be delivered in 
the early spring. 

Control Data Corporation, who 
manufacture the model 160, empha- 
sized that they would continue to 
develop and expand their computer 
activities and techniques. 

The main goal is higher speed 
computers and components capable 
of meeting the ever increasing and 
exacting demands of the missiles 
being developed. 
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R/M engineers helped marine transmission manufacturers solve clutch problems for this 55-ft. Chris-Craft Constellation. Twin engines develop up to 550 hp, 


provide speeds to 23 mph; equipped with newly designed hydraulic aluminum marine transmissions with R/M sintered bronze clutch material. 
Photo courtesy Chris-Craft 


How Raybestos-Manhattan helped design 
clutch for new marine transmission 


“The extensive friction material knowledge and experience of 
R/M engineers save us time and money when we are working on 
a new design for a clutch or friction part,” says Carl Benson, 
assistant manager and chief engineer, Paragon Gear Works, 
Taunton, Mass. 


Solve problems on spot 


“In developing our new *‘H-A’ hydraulic aluminum transmission, 
we took an R/M engineer right with us to our customer's engine 
plant in Michigan. We solved our clutch problems on the spot. 


“Our customers appreciate this extra engineering service we can 
offer them through R/M. Wherever we are we know we can pick 
up the phone and have the nearest R/M engineer come to us. We 
get this extra service, yet prices are competitive; quality is uni- Advanced-design Paragon 
formly high.” “H-A" hydraulic aluminum trans- 
mission for Chris-Craft 430 
engine which develops 275 hp 
You may also be able to save time and money by calling on at 4000 rpm. Clutch is self-com- 
experienced R/M engineers to help solve your friction problems. pensating; no adjustment ever. 
You can depend on sound, unbiased counsel on 
the material best suited for your application— 
for only R/M manufactures all types of friction 
materials! An R/M sales engineer can be at 
your desk within 24 hours. 


Save time, money 


Pencil points to R/M sintered 
metal clutch facing. .015 in. of 
sintered bronze on .070 in. steel 
plate. Has a high coefficient of 
friction in presence of oil; 
strength to withstand 4000 rpm; 
precision operation within nar- 
row clearances of .007 to.01 in. 


Send now for your free copy of Bulletin 
No. 501—packed with helpful engi- 
neering information on friction materials. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION: Bridgeport, Conn. Chicago 31 Cleveland 18 Detroit 2 Los Angeles 58 
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Weeks Ending Year to Date 
Make Feb. 13 Feb. 6 1960 1959 
PASSENGER CAR PRODUCTION 
Total American Motors 8,816 10,660 60,312 47,769 
Chrysier 2,461 2,536 14,883 7,574 
De Soto 1,280 1,322 264 5,808 
Dodge 8,839 8,613 51,771 13,275 
imperial 444 437 3,775 2,682 
Piymouth* 13,408 14,350 81,683 28, 506 
Total Chrysler Corp. 26,432 27,258 160, 376 57,845 
Edsel 8, 267 
Ford" 40,294 41.589 255,814 195 
Lincoin 613 880 4,923 4,747 
Mercury 4,080 4,137 30,855 24,372 
Total Ford Motor Co. 44,987 46 606 291,592 233,380 
Buick 7,136 7,924 48,376 49,702 
Cadillac 4,321 3,978 24,888 24.093 
Chevrolet* 39,174 43,687 278,411 222,656 
Oldsmobile 9,882 10,311 61,419 58.643 
Pontiac 9.837 10,349 61, 659 £8,068 
Tota! General Motors Corp. 70,350 76,249 474,753 413,102 
Total Studehaker-Packard Corp. 2,605 3,250 18 ,867 23,492 


Total 


Chevrolet 
G.M.C. 


International 
Mack 
Studebaker 
White 
Willys 


Checker Cab 


Passenger Cars 


192 
153 , 382 


WEEKLY U. S. MOTOR VEHICLE PRODUCTION 


As reported by the Automobile Manufacturers Association 


TRUCK AND BUS PRODUCTION 
10,615 
2,496 


Other Trucks 


Total 
Buses 


Total 


Trucks 


Motor Vehicles 


183 , 226 


28,719 


193 ,027 


1, 187,652 


* Plymouth includes Valiant: Ford includes Falcon; and Chevrolet includes Corvair. 


INDUSTRY STATISTICS 


Volkswagen 
Renault 
English Ford 
Ope! 

Fiat 

Simca 
Hillman 
Vauxhall 
Volvo 
Triumph 

All Others 


Total 


Volkswagen 
Renault 
English Ford 
Opel 

Fiat 

Simca 
hillman 
Triumph 
Vauxhall 
Volvo 

All Others 


Total 


NEW FOREIGN CAR REGISTRATIONS* 


DECEMBER 
1959 
15,434 Volkswagen 
8,132 Renault 
3.512 English Ford 
3,142 Fiat 
2,888 hillman 
2,106 Simca 
1,716 Opel 
1,643 Vauxhall 
1,466 Triumph 
1,4€3 Volvo 
13,037 All Others 
54,609 Total 
TWELVE MONTHS 
1959 
119,899 Volkswagen 
Renault 
42,413 English Ford 
39,320 Fiat 
38,139 hillman 
$5,111 Vauxhail 
27 Simca 
22,922 M. G. 
22,683 Triumph 
18 468 Ope! 
152,213 All Others 
609 , 539 Total 


1958 


9 
30 
35 
40 
50 
55 
6c 


Total 


TRACTOR SHIPMENTS 


Hp Ratings 


belt hp and over 


Industry Division, Bureau of the Census 


WHEEL TYPE 


TRACKLAYING TYPE 


Under 50 drawbar hp 
50.74 drawbar hp 
75 drawbar hp and over 


Tota! 


1 Valued at $37,260,000 
2 Valued at $566,432,000 


Twelve 

November Months 
1,827 23,640 
2,364 36.055 
1,865 40,769 
2,371 42.239 
2.320 44.096 
3,059 29,522 
2,269 38,952 

16,015! 255.2732 
1,276 15,756 
4,744 
636 14,432 


1, 


7593 34,9324 


3 Valued at $25,861,000 
4 Valued at $331,370,000 


NEW CARS 


December November December 


Twelve Months 


Make 1959 1959 1958 1959 1958 

Ford 126 880 116, 187 123,817 1,468,561 1,028,893 
Chevrolet 69. C86 73.037 132,688 1.416.076 1,234{414 
Piymouth 28.5 990 31,743 388 .77 391,104 
Pontiac 19.176 22,245 30.671 381.827 229.831 
Rambler 31,169 29.370 23,922 362,874 186 373 
Oldsmobile 18,146 21. 168 37.033 360.008 206. £66 
Buick 14, 6€0 18,584 32,998 245 £08 263,281 
Dodge 19, 582 20,348 11,143 167 040 135 £38 
Mercury 13,522 14,240 13,859 157,830 136 , 295 
Cadillac 6.347 7,923 14,515 135,113 122,651 
Studebaker 11,832 10,915 9.7 133,080 47.798 
Chryster 5.569 5. 388 4,563 64,259 £8,573 
De Seto 2.321 2,448 3,694 42,399 47,694 
Edse! 1,721 2,205 4,542 40.732 38 601 
Lincoin 3,209 2,969 2,852 28. 863 
Imperial 1,582 2,050 1,515 18,484 14,823 
Misc. Domestic 1,696 432 630 5,695 6,057 
Foreign 54609 47.430 37.864 609 £39 378,517 

Total All Makes 429 500 426.929 517.834 6,026,500 4,654,514 


* Based on data from R. L. & Co. 


1959 NEW REGISTRATIONS* 


Arranged in Descending Order According to the Twelve Months, 1959 Totals 


Make 


Chevrolet 
Ford 
International 
G. M.C. 
Dodge 


Willys Truck 
White 

Mack 

Willys Jeep 
Studebaker 


Diamond T 
Brockway 
All Others 


NEW TRUCKS 


December November December 


1959 1959 
13,623 17 866 
21,612 26.709 
9,440 10,489 
3,908 5.063 
3,002 4,012 
2,664 2,036 
1,260 1,238 
942 1,053 
1,338 1,001 
232 304 
273 254 
108 
3,582 3,629 


All rights reserved and re-use prohibited. 


Total 


All Makes 


61,985 73,762 


Twelve Months 


1959 1958 

26.571 305,837 247,470 
21,714 292.338 $208,787 
7,603 108 89,745 
5,643 69 431 55 950 
4,180 52,107 37,037 
1,989 20 , 0&0 14,779 
1,033 15,468 12,142 
$88 13,472 11,865 
1,124 10,576 7,744 
364 5,966 4,142 
230 3,007 2,929 
108 1,196 959 

3,181 41,965 33,155 


74,738 
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940,181 


726,704 


Wa | 
4 
a 
1968 
> 
4 
4 78,588 
48,148 
33,472 
21,156 
18,970 ta 
17,365 
17,216 
16, 267 
16,245 
15,686 
95,404 
378,517 
164,223 1,006,372 776,492 
14,484 11.576 29 belt hp 
| Diamond T 58 79 430 807 34 belt hp Bes 
ae Diveo 80 80 480 434 39 helt hp Eps 
aS Dodge and Fargo 1,894 1,955 11,524 11,120 49 belt hp Ho 
Ford 7,972 7,809 52, 380 40,618 54 belt hp Be 
F.W.D 22 20 141 121 59 helt hp 
2,987 2,984 17,404 11,897 
348 326 1,953 2,184 
157 157 944 2.066 
: 387 420 2,429 2,167 eh 
2,665 2,200 14,624 13, 660 
: 80 80 465 
83 85 563 248 
a 
; 
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New Midland Gladhand 
Lightest! Non-Corrosive! Non-Sparking! 


« Temperature-Resistant — performs efficiently at 
temperatures ranging from —50° to over 190° Fahren- 
heit! 

e Easy to Couple — couples easily, quickly — won't 
gouge or freeze to hands. 


Made of lightweight, non-corrosive DuPont Delrin 
(acetal resin), Midland’s new Gladhand is interchange- 
able with present truck-trailer equipment, and couples 
with all other gladhands. 


The new Midland Gladhand offers these exclusive 
advantages: 


e Lighter Weight—Twice as light as aluminum. Four 
times lighter than iron! Yet more resistant to impact 
than die cast gladhands. 


e Non-Corrosive — resists salts, oil, grease, gasoline, 
soaps, solvents and moisture! 


e Non-Conductive and Non-Sparking — provides 
greater safety to haulers of flammable loads! 


e Improved Locking — no springs to break, no balls 
to jam. Ramp-type lock impervious to road grime. 


ONE OF THE 400 


Automotive Inpustries, March 1, 1960 


The new Midland Gladhand is now available through 
your Midland distributor. Call him now . . . try a set. 
And for more information on DuPont Delrin write direct 
to Midland-Ross in Owosso. 


MIDLAND-ROSS 
MIDLAND 


«CORPORATION 
Owosso Division TER Owosso, Michigan 


LARGEST AMERICAN CORPORATIONS 
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CORVAIR TRANSAXLE 


(Continued from page 37) 


20-ton with 66-in. stroke, having a to 0.0005 in. maximum; lead 
special broach which roughs and 56.9860. 


finishes in one pass. Following this the ID and OD 

The internal gear is of helical and two faces are precision-turned 

type with helix angle of 15-deg. 47- once again in a No. 312 Ex-Cell-O 

: min. 43 sec. LH. It has 79 teeth precision-boring machine. The ex- 
2 with normal DP of 16, normal pres- ternal splines then are produced by 
sure angle of 20-deg. Total back- shaping in a Michigan Shear Speed 

lash is held to 0.004-0.008-in. ; machine. This spline section has 


tooth to tooth spacing error held 25 teeth of 4.5 DP, with pressure 


Proved by more than 25 years use 
in the Automotive Industry 


BETTER 
THAN 
EVER 

TODAY 


PRODUCTION TOOLS 


Used on trucks, trailers, automobiles 


and throughout industry 


Used for riveting, punching, pressing, 


marking and press-fit assembly 


LIGHTWEIGHT PORTABLE TOOLS 
GAP OR COLUMN PRESSES +: POWER UNITS: CYLINDERS 
STANDARDS AND SPECIALS 


use the. world 


Call in your nearby Hannifin man—he’s a trained production analyst — 
find out how you can do more at lower cost with Hannifin “Hy -Power.” 
Or write for our new Bulletin 150-A. It tells the whole story. 


HANNIFIN COMPANY 
543 South Wolf Road + Des Plaines, Illinois 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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angle of 20-deg. Base circle diam- 
eter is 5.22051 in. Backlash is held 
to 0.009-0.016 in.; maximum in- 
volute profile error is held to 0.0015 
in.; maximum cumulative pitch er- 
ror (any two teeth) is held to 


0.0010 in. 


The general configuration of this 
gear, together with some of the 
basic tolerances that must be held, 
is shown in the sketch used by the 


final inspection department. 


OTHER 
CHEVROLET PROCESSES 


In addition to the enormous de- 
tail of metal cutting operations, 
Chevrolet has a number of proc- 
esses of outstanding merit. Con- 
sider, for example, the final seam- 
welding to seal the torque con- 
vertor assembly. Latest develop- 
ment is the adoption of the new 
Lincoln Electric Innershield weld- 
ing technique. Here the welding 
wire is cored to provide its own 
flux. The resulting weld is well 
developed, penetrant, and above all 
has a smooth finish free from slag 
or flux, thus does not require fur- 
ther cleaning or machining. In 
addition to the Expert machine, 
Chevrolet recently installed an Ag- 
new welder using the Innershield 
technique. 


OPERATIONS 
ON PLANET CARRIER 


Another interesting process is 
the joining of the Armasteel planet 
carrier and output shaft to pro- 
duce an integral assembly after 
preliminary machining. This is 
done by silver brazing. The two 
sections are brought together at 
the General Electric induction heat- 
er with the joint covered by a 
copper brazing ring. The opera- 
tion is conventional and seemingly 
simple. What is not obvious is that 
the maximum temperature must be 
precisely controlled to prevent dis- 
tortion of bores. Despite the thick- 
ness of section, the assembly is 
quite sensitive to distortion, hence 
the need for precise control. 

One of the noteworthy operations 
on this part after brazing is the 
drilling, reaming, and chamfering 
of six planet pin holes, as well as 
drilling and chamfering of a num- 
ber of small holes, and drilling of 
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Globe-Union’s 16 strategically located plants say: 


WELCOME NEIGHBOR! 


Pa 
Mineral aedge, a 


@ Lvvisvitic, Ky. 


Memghis, Tenn. 


@ Fis. 


Never more than a handshake away— they tailor national distribution to local economy 


Globe-Union’s neighborly hand stretches across 
the entire country, promoting national battery 
distribution at low, local-level prices. Globe’s 16 
strategically located plants assure you faster 
service . . . lower freight costs. You can always 
be sure there’s a Globe outlet “right around the 
corner” — whether you’re near the Pacific or in 
the heavily populated northeast. 


And no sacrifice of quality in battery manufac- 
turing, either. Identical processes utilizing the 
most modern equipment are employed in EACH 
factory. This means Globe-Union products and 
service are uniform. Whatever your battery re- 
quirements may be — large-volume original 
equipment or for regional distribution — you will 
find Globe-Union service first, fastest and finest! 


GLOBE-UNION INC. 


MILWAUKEE 1, WISCONSIN 


STARTING 


If it’s Petroleum-powered there’s a GLOBE-BUILT BATTERY right from the start! 
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Why 


Cadillac Gage 
MICROHONES® 
Drilled Bores in Hydraulic Units 


Since 1940, Cadillac Gage Company has been known for the 
quality of its high precision gages. Cadillac’s production ““know- 
how” in obtaining close tolerances has in recent years led to 


diversification in precision products. 


From Gages to Tank Turrets 


For example, Cadillac has developed 
and are now producing, for a prime 
contractor, hydraulic systems that 
control gun elevation and traverse of 
gun turrets on military tanks. In 
these units, geometric tolerances in 
millionths of an inch and a controlled 
surface finish are mandatory for 
smooth, dependable performance. 
That is why sleeve bores in control 
valves and lock valve bodies are 
Microhoned. 


Efficient Stock-Removal 
and High Precision 


Because Microhoning is both a stock- 
removal and a precision finishing 
process, Cadillac engineers specified 
only two machining operations for 
the sleeve bores: drilling and Micro- 
honing. Sleeves (hardened to 63 
R“C”) are Microhoned to generate 
roundness and straightness within 
20 millionths of an inch tolerance 
over the full length of the bore. Also, 
in removing from .008” to .010” of 
stock, Microhoning consistently pro- 
duces a surface finish of 4 micro- 
inches rms. 


Simple collet-chuck fixturing per- 
mits fast, easy accommodation of 
various workpiece sizes. A Micro- 
matic-designed tool speeds tool 
changeover. 


Higher Quality — Lower Scrap 


Every Microhoned bore is 
checked on a precision air gage 
... this 100% inspection insures 
highest quality control. Mating 
spools are selectively fitted to 
the Microhoned sleeve and 
clearance is held to between 
.00002” and .0001”. Every sleeve 
and spool assembly must with- 
stand a rigorous 3,000 psi 
leakage test. Scrap rate - is 
practically nil. 


With Micromatic equipment, Cadillac has sub- 
stantially increased production; they control 
surface finish within closer limits; consistently 
generate specified geometric accuracy: and prac- 
tically eliminate scrap. How Microhoning accom- 
plishes these results is explained on facing page. 


*Registered U.S. Pat. Off. 


MICROMATIC HONE Corp. 


8100 SCHOOLCRAFT AVENUE + DETROIT 38. MICHIGAN _ 


a cross hole. All of these operations 
are handled in a special 10-station, 
center column Heald Model S ma- 
chine. 


TRANSAXLE 
FINAL ASSEMBLY 


Finally some comment should be 
made of the transaxle final assem- 
bly line, illustrated at the start of 
this article. For one thing, it is 
the first example of transaxle as- 
sembly on a major scale. As men- 
tioned earlier, the differential as- 
sembly, which is produced in Buf- 
falo, is used for fixturing the as- 
sembly on the pedestal. The trans- 
mission case first is fastened to the 
differential unit, then the assembly 
is integrated step by step. As a 
matter of fact, this procedure is 
essential in the Chevrolet design 
since the torque converter is at- 
tached on the end of the differen- 
tial unit as the final step. 


No attempt will be made here to 
detail the steps in assembly. What 
is of more importance is the fact 
that the very design of the trans- 
mission was developed with assem- 
bly stages in mind. As a result, the 
entire intricate assembly is_ inte- 
grated with relative ease and excep- 
tional smoothness on a rather short 
conveyor line. 


As usual the assembly line is 
served by sub-assembly stations lo- 
cated near the point of installation. 


At the end of the assembly line 
the transaxle assemblies are given 
a complete cycle of testing in a new 
type of test stand developed by 
Chevrolet. Six of these stands are 
in use at the present time. The 
test stand is designed to simulate 
the most severe conditions to 
which an automatic transmission 
may be subjected in service. It 
checks all ranges at varying speeds 
and reverse, with and without load. 
Transmissions are manually loaded 
and positioned; then final clamping 
and accurate positioning are per- 
formed automatically. 


It should be noted at this point 
that the test procedure provides a 
check on the entire transaxle as- 
sembly, including the drive shafts. 
The unit is driven by a variable 
speed, reversible DC motor. In op- 
eration, each axle shaft can be 
locked out to duplicate conditions 
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of one wheel spin or one whee! 
overload. A _ liquid-cooled, electric 
eddy current brake produces axle 
loading conditions. The complete 
test cycle, floor to floor, takes about 
six minutes. s 


Recent breakthroughs in atomic 
electric power may speed the use 
of nuclear-age fuels in some parts 
of the country. Officials of the 
Atomic Energy Commission told 
Congress that recent “dramatic 
developments” in lowering costs 
of atomic power have made it an 
economic possibility in parts of 
the U. S. where regular power 
costs are high. Two California 
utilities have been negotiating 
with AEC for nuclear power 
plants. These plants could pro- 
duce power for about 8 mills per 
kw. Conventional electric power 
costs in the area are now about 
7 mills. 


Vice Adm. Hyman G. Rickover 
believes the way to increase de- 
fense efficiency is to reduce De- 
fense Dept. manpower 20 to 30 
per cent. He proposed the cut in 
manpower to Senate space prob- 
ers so he and his “harassed” staff 
can keep ahead of Russia in the 
space race. 


Congressional leaders hope the 
Defense Dept. and Bureau of Pub- 
lic Roads will get together to solve 
the problem of some 8,000 low 
bridges. The Pentagon, after 
three years, finally decided all 
bridges in the interstate system 
should have at least a 16 ft. clear- 
ance. BPR had required states to 
build spans with 14 ft. clearances. 


The Interstate Commerce Com- 
mission seeks to expand its en- 
forcement program, particularly 
in the motor carrier field. ICC is 
asking for an extra $850,000 to 
add 92 employees to bring its staff 
to 2501 and its budget to $20.5 
million. Included in the new posts 
will be six safety inspectors and 
two district supervisors. 


| 


Cadillac Gage 
MICROHONES 
Drilled Bores in Hydraulic Units 


Here’s how Cadillac Gage Company uses just drilling and Micro- 
honing to secure higher production, reduce costs and obtain high 
accuracy in producing precision bores for hydraulic units that 
control gun elevation and traverse of gun turrets on military tanks. 


Microhoning Bores in Hard Steel 


Following the drilling operation, 
bores are Microhoned in at least 
eight different sizes of sleeves that 
are hardened to 63 R “C’’. Bore 
diameters range from .250” to 
.875” and in lengths up to 5.50”. 
From .008” to .010” of stock is 
removed in an average Micro- 
honing cycle of about two minutes. 
A surface finish of four micro- 
inches, rms, isconsistently obtained 
while generating roundness and 
straightness within 20 millionths 
of an inch tolerance over the full 
length of the bore. Also, because 
the free-floating Microhoning tool 
follows the neutral axis of the 
drilled hole, the bore location 
remains unchanged. 


Microhoning Bores in Soft Steel 


Another component of these 
hydraulic units is a cylinder whose 
bore is 1.625” in diameter and 19” 
long. Because the maximum stroke 


This representative range of 
sleeves and other hydraulic 
components include both soft 
and hardened steels. 


of the Hydrohoner machines being 
used is 15”, the cylinder is turned 
end-for-end during the Micro- 
honing of the bore. Following a 
deep-hole drilling, Microhoning 
removes from .012” to .0!5” of 
stock in generating a controlled 
surface finish and correcting geo- 
metric inaccuracies. 


Microhoning Blind-End Bores 


In addition to bores in hardened 
steel sleeves and soft steel cylin- 
ders, Cadillac also Microhones 
several bores in soft steel valve 
bodies. One of these is a blind-end 
bore. It is .625” in diameter, 1.75” 
long and has a ;," relief at the 
bottom. Microhoning is specified 
to hold geometric tolerances with- 
in .OOO1”. 

In the processing of precision 
bores in a variety of components 
for hydraulic units, Cadillac Gage 
is giving versatile and tangible 
expression to “precision produc- 
tion through Microhoning.” 


8100 SCHOOLCRAFT AVENUE - DETROIT 38, MICHIGAN 
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Improved Hydraulic Suspension 
by Mather... about 10 B.C. 


Please pardon the slight exaggeration . . . 
Mather is really only fifty years old but during 
these years, we've gained a “heap” of 
suspension knowledge. 


Mather has the experienced manpower, the 
research, design and manufacturing facilities to 
help you with your specific suspension needs. 
These Mather services are always available for 
the improved performance of your products. 


MATHER 


THE MATHER SPRING COMPANY 
TOLEDO, OHIO 
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CONTROL ENGINE VIBRATION 


Efficient isolation of engine vibration provides an important com- 
petitive advantage to manufacturers of modern automotive equip- 
ment. Lorp-engineered flexible suspensions do the job, assuring 
smooth, quiet, long-lasting performance that satisfies users. 

Cushioning the severe torsional firing impulses and unbalance 
forces of today’s high compression, high horsepower engines gives 
these positive benefits: greater operator comfort . . . less structure- 
borne noise . . . protection of radiators and components from fatigue 
failures or malfunction . . . lower stresses on engine and structural 
members from frame and chassis twist. 

LorD engine suspensions of proved design are expertly engineered 
to meet your requirements for performance and stability. Specially 
compounded elastomers afford high temperature and oil resistance. 

LorD capabilities in vibration/shock/noise control for heavy auto- 
motive engines are unmatched. You can utilize them to obtain better 
performance, greater sales appeal for your engine or vehicle. Contact 
your nearest Lord Field Engineering Office or the Home Office, Erie, Pa. 


FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA - CEdar 7-9247 KANSAS CITY, MO. - WEstport 1-0138 
BOSTON, MASS. - HAncock 6-9135 LOS ANGELES, CAL. - HOllywood 4-7593 
CHICAGO, ILL. - Michigan 2-6010 NEW YORK, N. Y. - Circle 7-3326 
DALLAS, TEXAS - Riverside 1 -3392 PHILADELPHIA, PA. - PEnnypacker 5 - 3559 
DAYTON, OHIO - BAidwin 4-0351 SAN FRANCISCO, CAL. - EXbrook 7-6280 
DETROIT, MICH. - Dlamond 1-4340 WINTER PARK, FLA. - Midway 7-5501 

“tin Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY - ERIE, PA. 
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TWO GOOD ENGINE SUSPENSION DESIGNS 

FRONT MOUNTING 

\ 


‘MOUNTING BRACKET 


Typical suspension for truck engine uses Lord compression-type 
elastomeric mountings to isolate disturbances and accommodate 
frame distortion. Center Bonded Mountings feature high unit load 
capacity and patented rebound protection. 


REAR MOUNTING 
ENGINE 
MOUNTING 


Recommended arrangement me truck engine suspension is de- 
coupled system with front mountings higher than rear. This 
results in maximum stability and smaller, lighter mountings. 


LORD 
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The Industry’s Most Complete 
and Most Flexible Mill Service 
For Cold Finished Steel Bars 


BLISS & LAUGHLIN’S 
new SIERRA DRAWN DIVISION 


adds two West Coast mills 


to provide a full range of 


cold finished steel bars for 


all metalworking areas 


The merger of Sierra Drawn Steel Corp.’s Los 
Angeles and Seattle mills with Bliss & Laughlin’s 
four midwestern and eastern mills expands Bliss & 
Laughlin’s fast, flexible, specialized production 
facilities all across America. 


LOS ANGELES 


Sierra Drawn joins Bliss & Laughlin to bring a 
complete line of cold finished steel bars to the Completes Another Step 
growing West Coast metalworking industry. Bliss 

& Laughlin looks to its new Sierra Drawn Division In Bliss & Laughlin’s Nearly 
as a respected partner in enlarging the company’s 

present West Coast services. 70 Years of Leadership : 


This extension of Bliss & Laughlin’s production In Production Methods, 


skills across the nation is another step in com- 


pany’s seven decades of leadership in providing Research and Service 
the industry’s most complete and most flexible mill 


service. 
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HARVEY, ILL. 


26 SALES OFFICES 


MANSFIELD, MASS. 


BLISS & LAUGHLIN PRODUCTS 
Cold Finished Steel Bars in Carbon, Alloy, Leaded 
Carbon and Leaded Alloy Grades 


e LUSTERIZED® COLD DRAWN @ STRAIN-TEMPERED CARBON 
e COLD DRAWN, GROUND AND POLISHED AND ALLOY BARS 

e TURNED AND POLISHED e COMPLETE FACILITIES 

e TURNED, GROUND AND POLISHED FOR FURNACE TREATMENT 


SHAPES: Rounds, Hexagons, Squares, Flats, Extra Wide Flats, Special Sections 


Specialists in Finish, Accuracy, Straightness, Strength and Machinability & Serving 


ser 
BLISS & LAUGHLIN DI 


GENERAL OFFICES: Harvey, Ill. + MILLS: Harvey, Detroit, Buffalo, Los Angeles, Seattle, Mansfield, Mass. Since 1891 
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The EATON Process 


of Aluminizing Exhaust Valve Heads 
PREVENTS PRE-IGNITION 


CAUSED BY INCANDESCENT SCALE 


4 


NOT ALUMINIZED ALUMINIZED 


Note Scale which Promotes Absence of Harmful 
Pre-ignition Scale Prevents Pre-ignition 


Conventional exhaust valve steels, run at high temperatures, tend 
to corrode and scale, promoting damaging pre-ignition. This con- 
dition can be overcome by the use of expensive high-alloy materi- 
als. However, there is a simple and less expensive solution to the 
problem. By applying the Eaton aluminizing process to conven- 
tional exhaust valve steel, resistance to corrosion and scaling can 
be increased tremendously, thereby eliminating a condition 
which can be a major cause of pre-ignition. 


Inlet valves conditioned by the Eaton aluminizing process also are 
contributing to the increased efficiency, dependability and service 


Aluminizing of Inlet Valve Seat-Face 
— Prevents Oxidation 
Our Valve Division engineers will be glad to discuss the application After aluminizing by the Eaton process, this plain 


carbon steel valve was placed in an air atmos- 
of Eaton aluminized valves to your engines. Send for illustrated 06: 


dation of the base steel resulted. The aluminized 
seat-face and margin areas were unaffected. 


VALVE DIVISION 
MANUFACTURING COMPANY 
BATTLE CREEK, MICHIGAN 


PRODUCTS: Engine Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet Engine Parts * Hydraulic Pumps 
%. and Trailer Axles * Truck Transmissions * Permanent Mold Iron Castings * Automotive Heaters and Air Conditioners 
Fastening Devices * Cold Drawn Steel * Stampings * Forgings * Leaf and Coil Springs * Dynamatic Drives and Brakes 
Powdered Metal Parts * Gears * Variable Speed Drives * Speed Reducers * Differentials * Centralized Lubrication Systems 


literature. 
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FRE 


MANUAL 


yi 12-page booklet describes in detail all basic 
i specifications, properties, uses and perform- 
ance characteristics for ‘‘Fairprene’’ coated 
fabrics and cements. Mail coupon or write 


Du Pont... there’s no obligation. 


REG. U.S. PaT. OFF 


Better Things for Better living... ** 


COATED FABRICS 


ough Chemistry 


An exclusive calendering-coating process 
at Du Pont creates exciting design ma- 
terials from elastomer and fabric. Spe- 
cial coatings are combined with selected 
fabrics to produce materials with many 
variations in chemical and physical prop- 
erties. The many synthetic-rubber coat- 
ing materials available from Du Pont 
are tabulated below with their advan- 
tages for ‘“‘Fairprene’’ coated fabrics. 


Butyl rubber has outstanding resistance 
to permeability of most gases. It has ex- 
cellent electrical properties and resist- 
ance to corrosive chemicals, vegetable 
and mineraloils, acetone, alcohol, phenol, 
ethylene glycol and water. It resists 
abrasion and outdoor exposure. 


GR-S—This general-purpose synthetic 
rubber stands up well to abrasion, heat 
and aging. It has about the same resist- 
ance to solvents, chemicals and outdoor 
exposure as natural rubber. 


Hycar PA—Service-temperature range 
is from 0°F. to 300° F., and it has good 
resistance to oxygen, ozone and sunlight. 
Most common applications are where ex- 
posure to hot hydraulic fluids and oils 
is expected. 


“Hypalon’”*— This material has out- 
standing resistance to ozone and oxidiz- 
ing chemicals as well as abrasion, weather 
and flex cracking. It is heat-resistant to 
350°F. and can be compounded for good 
low-temperature flexibility, low mois- 
ture absorption, good electrical proper- 
ties and flame resistance. ‘‘Hypalon’”’ 


*Du Pont's registered trademarks. 


[] Du Pont technical service. I am interested in using a coated fabric for 


Design properties of elastomer 


coatings of Du Pont Fairprene 


These nine coating materials represent a remarkable 
range of heat, chemical and solvent resistance 


coatings can be produced in a wide range 
of stable colors. 


Neoprene has excellent resistance to oils, 
aliphatic hydrocarbons, corrosive chemi- 
cals, ozone and weather. It is heat-resist- 
ant to 250°F. 

Buna-N — Properties include excellent 
resistance to mineral oils, aromatic hy- 
drocarbons and solvents, and vegetable 
oils. Buna-N has good heat resistance 
and resistance to non-oxidizing acids and 
bases. The polymer can be plasticized 
for good low-temperature flexibility. 


Silicones have outstanding high-temper- 
ature resistance plus low-temperature 
flexibility. They have high resistance to 
oxidation, ozone and corona. 


“Thiokol” polysulfide rubber has out- 
standing resistance to swelling in oils, 
greases, aromatics and solvents. Most 
common use is for gas-meter-bellows 
construction. 


“Viton’’*— This fluorocarbon elastomer 
has exceptional high-temperature serv- 
iceability—from —40°F. to as high as 
600°F.—combined with outstanding re- 
sistance to oils, fuels, aromatics, solvents 
and chemicals. 


Du Pont engineers are eager to help 
you evaluate ‘‘Fairprene” for designing 
new products or improving present ones. 
For information and your copy of 
Du Pont’s free fabrics manual, mail cou- 
pon or write: E. I. du Pont de Nemours 
& Co. (Inc.), Fabries Division AE-03, 
Wilmington 98, Delaware. 


DUPONT 


ee 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Division AE-03, Wilmington 98, Delaware 


Please send FREE information on: () “Fairprene’ coated fabrics. 
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Manufacturers’ 
News 


Nafi Buys Chris-Craft 


Chris-Craft Corp., power boat manufacturers, has 
been sold to the Nafi Corp. of New York. Paul V. 
Shields, board chairman, says Nafi agreed to buy 
outstanding Chris-Cratft stock for $40 million. The 38- 
year-old firm, world’s largest builder of motorboats, 
was owned by 62 members of the Smith family, rela- 
tives of Chris Smith who started the business in Al- 
gonac, Mich. Four of the company’s eight plants are 
in Michigan. Others are in Tennessee, Missouri, 
Maryland and Florida. Shields said the purchase 
contract provides for a cash payment and notes pay- 
able to the stockholders over a five-year period. 


Deere's French Plant 


Deere & Co. plans to build a factory in France 
to produce John Deere tractors. This will be the 
fourth foreign manufacturing operation set up by 
Deere since 1955. At the same time, Deere an- 
nounced it had entered into partnership with three 
French farm implement manufacturers to market 
tractors and implements built in France by the four 
Deere now has plants in Germany, Mexico 
and Argentina 


~ 


Separate Division 


Bendix Aviation Corp.'s missile section, manufac- 
turer of the Navy's Talos missile, has been estab- 
lished as a separate division. The new division, 
Bendix Mishawaka, will be headed by Arthur C. 
Omberg. Omberg said the change to divisional 
status ‘reflects its greatly expanded activities and 
growing importance in the corporate structure. 


Research Consolidated 


Consolidation of all basic and applied research 
under a single head at Aeronutronic Div. of Ford 
Motor Co. has been announced. Dr. Lloyd P. Smith 
was appointed general manager of the new group. 
Dr. Montgomery Johnson an authority on nuclear 
energy, was appointed senior staff scientist. Gerald 
J. Lynch, division general manager, said the con- 
centration of research activities under Dr. Smith 
places renewed emphasis on Aeronutronic’s re- 
search programs. 


Albion-Muncie Merger 


Shareholders of Albion Malleable Iron Co. and 
Muncie Malleable Foundry Co. have approved a 
merger that will boost Albion's production by 35 
per cent. Collins L. Carter, Albion president, said 
the mercer will benefit both Albion and Muncie and 
the automobile industry, especially newer plants in 
Muncie’s area. Ralph J. Whitinger, former Muncie 
president, will be a member of the board 


Neu One-Piece 


wit prevailing torque 


Three sectors of the tapered por- 
tion of the CONELOK nut are 
preformed inwardly (Fig. 1). When 
the Nut is applied to a bolt, these 
conforming sectors are elastically 
returned to a circular configura- 
tion and create an inward and 


tion contact area. . 
stress path in the locking portion 


tains its locking action through 
many re-applications. ... It is 
adaptable to high, and low torque 
assemblies .. . to high torque 
stop-nut applications ... and may 


. . The closed 


downward pressure which pro- 
duces intimate contact between 
the load carrying flanks of the nut 
and bolt threads (Fig. 2). The 
shape of the cone sector displace- 
ment insures conformity with the 
mating bolt and maximum fric- 


of the nut and the advantageous 
distribution of locking pressure, 
produce a locking device of high 
fatigue life ... and equivalent 
locking force is exerted at only a 
fraction of the stress of any slot- 
ted type locknut. CONELOK main- 


be obtained in sizes from No. 10 
through 112”, Full and Thick di- 
mensions are “Standard”. . . 
Send for brochure which 


includes complete 
engineering specifications. 


NATIONAL MACHINE PRODUCTS COMPANY — 


an SPS company 44250 UTICA ROAD UTICA, 
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Automotive semiconductors that reduce cost... 
and open up new vistas in design. 


Hughes, pioneer in the development of advanced military semiconductor devices, now offers 
semiconductors designed to meet the needs of the automobile industry. .. semiconductors that 
both reduce cost and widen the scope of design. Here are two examples: 


FOR CAR RADIOS...the silicon capacitor 


The Hughes silicon capacitor makes it possible 
to tune the radio from the steering wheel, the 
arm rest...or virtually any place in the car. The 
radio itself can be placed on the firewall or in 
the trunk. 

By changing the voltage of this Hughes silicon 
capacitor you change the capacitance thereby 
eliminating the need for a mechanical tuner. 
Result: a cost reduction of over 40%... plus com- 
parable savings in space and weight. Pushbutton 
operation is simplified and station selectivity is 
excellent! 


FOR SIMPLIFIED ELECTRICAL SYSTEMS... 
Hughes rectifier assemblies 


Hughes automotive rectifiers are packaged in an 
exclusive unitized assembly, which forms an 
integral part of the three-phase alternator. And 
since separate rectifier packages are not used, 
your cost is reduced! 

For information concerning either of these two 
devices—or any other HUGHES” semicon- 
ductor device—write, wire or phone Hughes 
Semiconductor Division, Marketing Department, 
Newport Beach, California. Phone Liberty 8-0671 
or MAdison 9-3271, Ext. 264. 

th ELECTRONICS 


HUGHES 


©1960, HUGHES AIRCRAFT COMPANY 


SEMICONDUCTOR DIVISION 


Now car radios can be tuned from any place in the car! 
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All New Way to.. 


CUTTING... Pane! Cutter zips through TRIMMING. .. Edging Chiset trims PUNCHING .. Hole Punch makes per- 
sheets up to 16-gauge. High visibility ahead edges neatly and rapidly. There is no tend- fect size holes for sheet metal screws, in a 
of cutter edge makes it easy to follow ency to bend or distort the edge. fraction of the time required for drilling. 
Straight or curved lines. Extrudes metal at rear of sheet, which 
affords multiple thread grip for screw. 


SAVES TIME...EASY TO USE! 


NEW industrial CP-4XR Zip-Gun Kit is a versatile air- any erection job involving metal panels or ducts, the 
operated 9-tool outfit built to save time. It’s easy to use Zip-Gun becomes indispensable. Unskilled operators 
and can help raise work quality in industrial plants and quickly learn to follow scribed patterns, trim sheets, 
sheet metal shops. And five minutes after you try it on punch holes for sheet metal screws. 


REAL VERSATILITY FOR SHEET METAL WORK! 


Shown at right are the 9 special accessory tools included Cutting tools and punches are made of high grade 
in the CP-4XR Zip-Gun Kit. Gun and tools are packed electric furnace alloy tool steels. Safety, quick-releasing 
in a sturdy metal carrying case, with a separate com- retainer holds them firmly in the Zip-Gun while in use 
partment for each tool. Weighs only 1242 pounds. ... makes changes fast and easy. 
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sheet metal 


save time ... improve quality with the 


NEW 


Chisel Blank 


Flat Chisel 


Panel Cutter 


Edging Chisel 


CP-4XR ZIP-GUN with 
Quick-Release Safety Retainer 
and Power Regulator. 

Weight: Only 3% pounds. 


Hole Punch for #6 
Screws 


Hole Punch 8 
rews 


Hole Punch for #10 
Screws 


Hole Punch for #12 
Screws 


New CP-4XR Zip-Gun Kit. 
Weighs only Ibs. 


Chicago Pneumatic Tool Company, Dept. Z-5 
8 East 44th Street, New York 17, N. Y. 


(DO Please arrange for no-obligation, in-the-shop 
demonstration of the new industrial Zip-Gun 


(CD Please send me FREE Bulletin, SP-3243-2 giv- 
ing details of new CP-4XR Zip-Gun Kit 


Hole Punch for #14 
Screws 


c 7 
e 
Chic ago Pneumatic suas 
City Zone State 
PNEUMATIC TOOLS ¢ AIR COMPRESSORS «+ ELECTRIC TOOLS 
DIESEL ENGINES * HYDRAULIC TOOLS * VACUUM PUMPS a ee 
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PLANT FACILITIES, IS USED TO RUN CHEMICAL REACTIONS 


Invested in your future: 

It cost that much to complete additional new plant 

of product, 2—stringent quality controls, 3—reasonable etroit 11, Michigan 


(a AT OVER-A PRESSURES IN THE MANUFAC- 
84 Avromotive INpustries, March 1, 1960 


Forward March in 1960... 


new products, processes 


MAJOR DEVELOPMENTS IN EVERY PHASE OF THE INDUSTRY 
COME FROM THE WORLD’S LARGEST PLATING SUPPLIER 


Udylite steps up the production of new equipment 
and processes and continues its expanding pro- 
gram of research and new product development. 
Here are some of the New benefit-packed inno- 
vations that Udylite has ready for you NOW. 


New Barrel assembly just released, 
Udylok-Tempron Barrel Assembly . . . unique 
interlocking cylinder construction which permits 
speedy field repair . . . tie-rod-free construction 
. . . twelve machine screws the only metal used in 
cylinder . . . advanced ring gear design with 
heavy duty, four pitch gearing for greater 
strength . . . longer life . . . made of non-corrosive 
Udylon . . . and a revolutionary new super- 
structure design. 


New Rectifier line A whole new line ... 
completely re-designed from the ground up... 
economies affected with new method of manu- 
facture mean real savings in your original cost... 
keep maintenance and replacement costs mini- 
mum ... fully guaranteed and built to usual high 
standards of Udylite quality construction. 


New Tank lining Brand new tank lining . . . 
for special applications . . . introducing a new 
recently perfected material of unusual properties 
... an EXCLUSIVE with Udylite. 


New Filter series \mproved .. . high area 
... low pressure filters . .. designed with economy 
of operation in mind for you ... long range 
savings . . . low, low maintenance costs .. . greatly 
increased efficiency .. . full range of sizes and 
capacities. 


corporation ¢ Detroit 11, Michigan 
world’s largest plating supplier 
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New Processes due Another great forward 
step in the battle against corrosion . . . A NEW 
Udylite bright plate process . . . now under 
rigorous testing for introduction early in the spring 
@ product of the continuing research and 
development that gave you “The Incomparable 
66” and Bi/NICKEL. 


New Automatic Machine features 
Plating automation . . . equipment advances .. . 
including new skip mechanism . . . 1960 models of 
Cyclemaster . . . and the famous Udylite V.I.P., 
automated barrel plating machine . . . to fit 
economy budgets. 


New manufacturing facilities 
$600,000.00 expan- 

sion program at § 

Udylite, Detroit... 

installation permits 

quality controlled pro- & 

duction of vital raw 

materials . . . guaran- 

tees source of supply 

provides you with 

product of insured 

purity ...atareason- Giant autoclave... .new 
able price. plant facility at Udylite 
The newest and the best in plating supplies, 
equipment and processes . . . products such as 
those shown here flow constantly from Udylite to 
industry. Watch for detailed announcements 
every month. If you'd like to learn more about 
any of the developments we've talked about 
right away, just get in touch with your Udylite 
man today or write to: 


on the west coast the: 


L. H. Butcher Company 


Circle 13@ on Inquiry Card for more data 
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PULL THE KNOB AND... 


STARTS COLD DIESEL & GASOLINE 
ENGINES INSTANTLY! 


INSTNSTART insures quick starts for cold diesel and gasoline engines 
all year ‘round. (Until an engine reaches normal operating temperature 
it is a cold engine.) The driver or pilot pulls a knob at his fingertips 
releasing enough fluid necessary to sustain combustion regardless of 
weather conditions. INSTNSTART APPLICATORS employ our econom- 
ical pressurized can of Spray Starting Fluid. This safe, convenient, 
closed system has been well received in the U. S. and abroad. Quicker 
starts with INSTNSTART eliminate down-time and prolong engine 
and electrical system life. It can be installed in minutes with a screw- 
driver and drill. 


AA cover, not shown, protects the mechanism. 


Adapter Problems "Patent Pending 


SPRAY PRODUCTS CORPORATION 


P.O. Box 844 - Camden 1, New Jersey » NOrmandy 3-7040 
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DEEP HOLE | ised. . 
DRILLING | ADD SEAUTY, SALES 


THE PRODUCT FINISH WITH 1000 USES 
Every day product designers, industrial finish and 


3 The number of steps pos- nb ne SS material engineers are finding new, profitable 
| sible is infinitely variable we 0 Us uses for Cellusuede Flock — industry's most versa- 
—to satisfy any require- HH Ev? tile product coating. With these cotton, rayon or 
ment. , : acetate fibers, you can add new beauty, color, 

Typical example of a multiple and sales appeal to your product, provide a Leather 
i Reduces breakage spindle unit drilling in medium durable protective finish, silence noises, or dampen 
and over -heating hard cast iron. vibration. Best of all, the soft velvet-like Cellusuede 


of drills. A Drillunit— 5 HP. finish is easy to apply to wood, metal, plastic, 
* Can be added to existing machine, Capacity will drive fabrics, leather, cardboard, or paper surfaces, 
or used to replace old style units. Tage | either on a modified or production line basis. It's 
multiole 10 dia. dri inexpensive, more durable than fabric, and readily 
di ti or 6 dia. drills available in a wide range of textures and Textiles 
—Spindte application. or 4 2" dia. drills beautiful colors. Investigate today the profit pos- 
* Self contained —Compact or 3 %” dia. drills sibility of using Cellusuede for your product. 
or 2 %" dia. drills 
Write for Literature or 11” dia. drill FREE BULLETIN—SAMPLES, TECHNICAL SERVICE > 


Write for 12-page bulletin illustrating profitable uses 
ond applications. For help with a specific job, Cellu- 
suede's technical service and uneacelled facilities are 


DR ILLUN | T IN C evoailable for producing samples to meet your needs. 


HYDRAULIC DRILL UNITS at one 


3267 Wight Street + Detroit 7, Michigan 522 N. MADISON STREET © ROCKFORD, ILL. 
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The 42nd Annual 
AUTOMOTIVE INDUSTRIES 


STATISTICAL ISSUE 


published March 15th 
answers countless questions 
on all these automotive subjects: 


CONSTRUCTION AND FARM 
INDUSTRIAL TRUCKS 
Shipments and Value of 

Wheel Tractors 


RESERVE MY COPY 
of the A. |. Statistical Issue for 1960. Reserve 
One copy More than one copy _ 


All copies are payable in advance at a SPECIAL pre-publication price of 
$1.50 per copy—if 10 or more copies are ordered at one time, $1.00 per 
copy. (These rates for United States and Canada only.) Offer expires 
after March 10, 1960. 


Special Pre-Publication Offer! 


Regular price for this Issue is $2.00 


(in U. S. and Canada only)—NOW we Name _ , — Title _ 
are offering it to you on a pre-publi- Company = - : Dept. 
cation rate of only $1.50. Street Address. 

City 


Order Your Copies Today 


() Please enter my subscription to AUTOMOTIVE INDUSTRIES for one 
year at $2.00 (United States and Canadian personnel only if in the 
automotive manufacturing field) and get a copy of the Statistical Issue 
FREE! 

[1 Cash enclosed [) Check Enclosed (0 Money Order Enclosed 


Mail this to: Automotive Industries. 56th & Chestnut Sts., Phila. 39, Pa. 
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New Registrations — 5 
sone 


A 
Allied Research Prod., Inc. 28 | d t Midland-Ross Corp. 69 
{ Auburn Mfg. Co. ee 7 88 n e X 0 
ae Automotive Industries 62, 87, 83 N 


Bendix Aviation Corp. 
Products Div. 5 
Bliss-Laughlin, Inc. 76-77 


Chicoge Presmetie Tool Ca. Sorel Corp 
Classified Advertisement Se Gisholt Machine 24 
Copperweld Steel Co. Globe Union, Ine. 7 S 
Aristoloy Steel Div. 12 Goodrich Chemical Co., B. F. 17 Southern Screw Co. . tl 
Spray Products Corp. ........... 86 
D Standard Oil Co. (Indiana) 2nd Cover 
Ve: Detrex Chemical Industries, Inc... 10 H 
Dow Chemical Co. 67 ughes Aircraft Co. 8! T 
Drillunit Inc 86 Timken Roller Bearing Co. 
du Pont de Nemours & Co., E. |. internetionel Nickel Ce. lnc. 2 Steel & Tube Div. _. Back Cover 
Delrin 64-65 
Fairprene 79 


Lord Mfg. Co. 


Eaton Mfg. Co. 
Dynamic Div. 
Valve Div. 78 


When it’s a 


Question of 
“9” RINGS in any material or 


special compound for every 
service condition required. 


PACKINGS to your specifications 


in leather, synthetics, 
and asbestos, teflon, etc. 


Also gaskets 
washers in over 
200 materials. .. 


it 


¥o) 


Look for 
the Answer at Auburn 


Send us your specifications or blueprints. You'll receive 
prompt quotations and recommendations without obligation 


THE AUBURN MANUFACTURING Co. 
318 Steck St., Middletown, Conn. 
New York, N. Y.; Rochester. N. Y.; Detroit, Mich. Chicago, 
Minneapolis, Minn ; Pittsburgh, Pa.; Cincinnati, Ohio: Ridgewood, N. J.; 
Atianta, Ga.; Memphis, Tenn.; St. Louis, Mo. Washington, D.C. 
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Advertisers 


liched 


This Advertisers’ Index is 


Micromatic Hone Corp. 72, 73 


National Machine Products Co. 80 


and not as part of the advertising contract. Every P 
core will be taken te index correctly. Ne allow- 
be mode for errors or failure to insert. 


McLouth Steel Corp. 
Mather Spring Co. 


Parker-Hannifin Corp. 70 


18 WwW 
74 Wausau Motor Parts Co... .3rd Cover 


Classified Advertisement 


Situation Wanted: Experienced salesman would like to represent 
a manufacturer in the automotive or allied field calling on jobbers 
and distributors. B. S. in Marketing, own late model car and 
willing to travel. Prefer Middle-Atlantic states area. Box 24, 
Automotive Industries, 5601 Chestnut St., Phila. 39, Pa. 


AUTOMOTIVE 
INDUSTRIES 


is read by general executives, 


production men, engineers, pur- 


chasing agents and others whose 


o.k. means orders for those 
who sell to the World’s Largest 
Manufacturing Industry. 


BUY BONDS 
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Technical Literature 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ Products and Services Data; 
and more Information on New Production 
Equipment and New Products described edi- 


torially in this issue 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers you want on 
Inquiry Postcards, and mail promptly 


By C. J. Kelly 


Automotive Industries 
Index 


The latest index is off the press 
and ready for the readers of AUTo- 
MOTIVE INDUSTRIES. This is a handy 
reference to feature articles and 
editorial subjects that have ap- 
peared in the magazine from July 
1 to December 15, 1959, inclusive. 


Sprockets 2 


A new 56 page bulletin contains 
the largest line of chain and taper 
lock sprockets offered by this man- 
ufacturer. There are numerous 
charts and illustrations showing 
specifications and design details 
to help select the proper unit. 
Dodge Mfg. Co. 


Transmissions 3 


Standard transmissions custom- 
ized to each application is the 
theme of an eight page brochure 
that describes heavy duty trans- 
missions with input torque ca- 
pacities of 150 to 2,500 Ib ft. Ex- 
amples of standard single speed, 
multiple speed, and right angle 
drives are illustrated with complete 
lists of input torque capacities, 
speeds and gear ratios. Cotta 
Transmission Co. 


Silicone Rubber 4 


A new bulletin on custom engi- 
neered silicone rubber contains il- 
lustrations, product discription and 
an application chart. Information 
on the manufacturer’s know-how 
to formulate special purpose com- 
pounds to meet specific require- 
ments is also included. Haveg In- 
dustries, Inc. 


Dust Collectors 5 


A new 16 page brochure dis- 
cusses a line of dust collecting ma- 
chines. Typical industry applica- 
tions are shown along with illus- 
trations and charts to aid in the 
selection of the proper system for 
a specific requirement. American- 
Standard Industrial Div., American 
Radiator and Standard Sanitary 
Corp. 


Machine Booklet 6 


Catalog number 60 illustrates a 
complete line of machine tools that 
are automatically controlled by 
punched tape, discreet positioning 
or by magnetic tape continuous- 
path. Outstanding benefits, speci- 
fications and application informa- 
tion are also given. Giddings and 
Lewis Machine Tool Co. 
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continued .. . 


TECHNICAL LITERATURE 


for your own 
ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ Products and Services Data; and 

more Information on New Production Equip- 

ment and New Products described editori- 
ally in this issue. 


FREE POSTCARD INQUIRY SERVICE 
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Machine Tool Booklet 7 Plastic Processing 11 


A new eight page brochure out- Bulletin 56-106 gives full infor- 
lines a line of various machine mation on infrared ovens and com- 
tools. The specifications of these ponents for plastic processing ap- 
machines, and application data are plications. Typical installations 
also covered. There are charts and are illustrated along with various 
illustrations shown to give a clear problems associated with this op- 
picture of the capacities of this eration. The solution to these prob- 
line. Barnes Drill Co. lems is given from actual case his- 

tories. Fostoria Corp. 
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Photomicrography 8 
Illustrated with charts, graphs Rubber Manual 12 


and photographs a new 46 page A manual contains case histories, 
booklet gives the latest techniques application data and other perti- 
in the field of photomicrography of = jnent information concerning rub- 
metals. It contains many applica- = }erized abrasives and their appli- 
tion illustrations, and it is divided cation in industry. The Cratezx 
into six major sections. Eastman Ine. 

Kodak Co. 


£0 
ve ¢8 
Zz 


£9 7 
vy 


€2 2 


BNOA 


v9 


ALID 


Ss? 


9 


Adjustable Seals 13 


A four page booklet has many 
charts showing the specifications 
of a line of adjustable seals and 
test plugs. The various areas 


Elevating Feeders 9 


Metal, plastics, felt and rubber 
parts can be handled by a new 
line of elevating feeders that are 


described in a four page folder. 

It covers specifications and shws Where these can 
dimension drawings for this line. *7° discussed along with many il- 
Detroit Power Screwdriver Co. lustrations. Moeller Mfg. Co. 
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Tap Selection 10 Products Bulletin 14 


Specifications, applications and Outstanding design features, 
proper selection for specific metals quick selection charts, drawings 
are covered in a new 24 page book- and application information are 
let. It contains numerous charts all included in a new booklet that 
to aid in the selection of the proper covers air and hydraulic cylinders, 
tap by production and purchasing piston rods, boosters, circuits and 
personnel. The Hanson - Whitney pipe thread fittings. Flick-Reedy 
Ce. Corp. 
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Vises & Attachments 15 


Many various type vises are 
described in a new pocket sized 
catalog that is offered. Some of 
the 70 items are illustrated and all 
units are fully described in the 18 
page publication. Chicago Tool and 
Engineering Co. 


Thread Gaging Guide 16 


Thread comparators and gages 
are illustrated and described in a 
catalog that contains application 
data and essential technical infor- 
mation. The Johnson Gage Co. 


Workpiece Holders 17 


Various applications for a line 
of versatile holders are shown in 
this 11 page catalog. These units 
may be utilized on the bench or 
on a machine tool. Lassy Tool Co. 


Fastener Catalog 18 


A new, 24 page catalog describes 
a complete line of fasteners. 
Strength data, typical applications, 
hole size recommendations and 
other important information are 
also included in this publication. 
Huck Mfg. Co. 


Steels for Machining 19 


Cost and cutting speed compari- 
sons, mechanical properties, chem- 
ical composition, case histories 
and other important data are cov- 
ered in a new eight page engineer- 
ing bulletin describing cold finished 
steel bars and cold drawn steel 
tubing. Joseph T. Ryerson and 
Son, Ine. 


Pressure-Lock Filters 20 


Filter elements specifications and 
illustrations are shown in a new 
booklet designed to aid the design 
engineer in the selection of the 
proper filter for his needs. PurO- 
lator Products, Ine. 


Silicone Products 21 


The 1960 guide to GE’s complete 
line of silicone products is avail- 
able in an eight page edition. This 
bulletn lists the major product uses 
and their benefits. General Elec- 
tric, Silicone Products Dept. 


Facilities Brochure 


A new brochure describes the 
facilities available to original 
equipment manufacturers. The 
brochure takes the reader on a 
trip through the plant and con- 
tains illustrations showing the 
range of equipment and processes 
in use. This detailed eight page 
brochure was published by the 
Custom Tool and Mfg. Co. 


Neutral Limit Switch 23 


Data sheet number 168 gives 
complete details on a new center- 
neutral “Plug-in Limit” switch. 
The ratings, specifications and ap- 
plications of this switch line are 
illustrated in this literature. Micro 
Switch, a Div. of Minneapolis- 
Honeywell Regulator Co. 


A. |. Index 


Volume 121 covers July 1 to 
December 15, 1959, Circle Number 
1 on postcard. 


Technical Bulletins 24 


Four new technical process bul- 
letins are available covering barrel 
finishing equipment and the com- 
pounds used with these machines. 
Thumb-L-Matic, Inc. 


Power Tools 25 


Catalog 60 describes and illus- 
trates numerous power tools, in- 
cluding many units being intro- 
duced to celebrate the Golden An- 
niversary of the manufacturer. 
Complete specification lists and 
charts are shown in this 44 page 
publication. Boice-Crane Co. 


Lubrication Systems 26 


Centralized systems of lubrica- 
tion are illustrated and described 
in a new brochure. Advantages, 
system components and principles 
of operation are covered along 
with typical application informa- 
tion. Farval Div., Zaton Mfg. Co. 


Aluminum Furnaces 27 


There are twenty illustrations 
shown in a new folder that covers 
the aluniinum heating process and 
the equipment required. W. S. 
Rockwell Co. 
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TECHNICAL LITERATURE 


for your own 


ENGINEERING LIBRARY 


New Catalogues, Bulletins, 
Data Sheets and Reports 


Advertisers’ Products and Services Data; and 


FREE POSTCARD INQUIRY SERVICE 


Just circle the Numbers 


ou want on the 


Inquiry Postcards and mail them promptly 


Earthmoving 


Titled “Caterpillar Construction 
Equipment” a 20 page, two color 
booklet serves as a handy refer- 
ence on this line of equipment and 
its diese] engines. Charts and illus- 
trations cover the specifications of 
these machines. Caterpillar Trac- 
tor Co. 


World Sales 29 


A well illustrated publication 
discusses the problems, possibilities 
and general information in the 
field of world wide selling of prod- 
ucts. Platka-Ezport. 


Wire Shielding 30 


A four page technical paper on 
wire shielding includes a nomo- 
gram to quickly find shielding 
parameters such as percent cover- 
age and wires per carrier. Shield- 
ing materials, angle of braid and 
production considerations are also 
briefly discussed. Rever Corp. of 
America, Subsidiary of Neptune 
Meter Co. 


Insulating Material 31 


Twelve pages describe in text, 
tables, and illustrations the charac- 
teristics and applications of a com- 
plete line of electrical insulating 
materials. This publication includes 
technical information and sugges- 
tions for the use of existing prod- 
ucts. General Electric Co. 


Various Fasteners 32 


A booklet describing a line of 
fasteners, covers, driving cycles, 
strength data, typical applications, 
grip ranges, dimensional data, hole 
size recommendations and installa- 
tion notes about this line. Also 
included is a brief discussion about 
installation tools and the services 
of the Huck Mfg. Co. 


Power Transmissions 


A “novel-like” book tells the 
story of the Dodge Manufacturing 
Corporation and its subsidiary, the 
Chicago Thrift-Etching Company. 
It covers their products, organiza- 
tion, and the where, why’s and how 
they operate to service industry. 
Please request on company letter- 
head to: The Dodge Manufacturing 
Co., Mishawaka, Indiana. c/o Mr. 
J. Allan MacLean, President. 


Air Gaging 

This handbook has been de- 
signed specifically for gage de- 
signers, tool engineers, inspection 
and quality control personnel. It 
describes, in non-technical terms, 
how to select the proper amplifica- 
tion for the gaging operation. 
There are many charts and illus- 
trations shown in this 50 page 
publication. Please request on com- 
pany letterhead, giving your title 
or position, to: Publication Num- 
ber SPG-160, c/o The Sheffield 
Corp., Box 898, Dayton 1, Ohio. 
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AMERICA’S MOST MODERN PISTON RING PLANT ©° 


If you're thinking about 


VALVE SEAT INSERTS 
... these WAUSAU facts may help you 


1. Any kind of insert you may need for any purpose, 
can be obtained from WAUSAU ... high nickel con- 
tent, cobalt -tungsten-chrome, chrome -molybdenum, 
bi-metal . . . in fact, you name it, we make it. The 
WAUSAU insert for aluminum engines, for example, 
helped make such engines successful. 


2. WAUSAU inserts are compatible with valve mate- 
rial, correctly matched to expansion characteristics of 
block or head, stable at high temperatures, highly re- 
sistant to impact and corrosion. 


3. Inserts are manufactured in WAUSAU’s new 
factory, regarded in the industry as one of Amer- 


PISTON RINGS 


SEALING RINGS 


‘ca’s most advanced plants for the production of 
precision parts. 

4. Maintenance of close tolerances in volume out- 
put is assured by specially designed WAUSAU ma- 
chines and processes, quality controlled at every stage 
of production. 

5. As pioneer and leading producer of valve seat 
inserts, WAUSAU has experience and development 
data of unusual value to its customers. 

Your inquiry will receive prompt, personal b>, 
attention. For information and technical bul- oe 
letins, write 


MOTOR PARTS COMPANY 


Manufacturers 
2300 Eau Claire St. © Schofield, Wis. 


VALVE SEAT INSERTS 


Circle 102 on Inquiry Card for more data 
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WAUSAU 


One steel can solve all these 
tricky parts problems—at a saving! 


HESE parts do hard, tough jobs so they need a 
steel that’s hard and tough. But their intricate 
shapes require a steel that’s especially easy to machine. 
Timken" 52100 steel has all these qualities. Here is 
a high-carbon alloy steel with high fatigue and tensile 
strength—plus good hardenability throughout its cross 
section. Timken 52100 steel machines easily, yet its 
fully spheroidized structure retains full strength and 
hardenability. It withstands working pressures up to 
200,000 psi, oil quenches to a maximum hardness of 
65/66 Rockwell C in normal sections. 
Chances are you'll save money by reducing rejects 
when you specify 52100 steel made by the Timken 


Company. We pioneered 52100 tubing in America 
and the quality and uniformity of our product results 
from more than thirty years experience with this 
special steel. 

Also, we're the only source for 52100 steel in all 
three forms, tubing, bars and wire. And for small runs 
or emergency needs, we maintain a mill stock of 52100 
tubing in 101 sizes from 1” to 10%” O.D. We'll be 
glad to furnish a complete stock list of available sizes, 
grades and finishes. Just write The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable: “TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Removable Rock Bits. 


Circle 103 on Inquiry Card for more data 
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